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NEWS, SOFTWARE AND BOOKS -the pick of the bunch 
EXPERT GUIDANCE AND HELP WITH YOUR PROGRAMMING 

THE COMMODORE 16 HAS LANDED 
will it bury the opposition" 






More MIDI magic 



WNDING NO JOY WfTH JOYSTICKS? 

Our review will help 



caryimodore 




V1DEOLAND 




PURE MAGIC! 



Join Alice in her journey through Video land - an enchanted place populated by strange creatures such as bread-and- 
butterflies and pipe smoking caterpillars; where little girls change size and flamingos turn into croquet malJetsJ 

Alice in Vldeoland is a revolutionary new concept in entertainment for the Commodore 64, incorporating some of the finest 
graphics ever seen on any home computer, accompanied by a charming musical score. Tnereare four different game scenes 
involved, and your performance in earlier ones will affect your ability to get through later ones and determine your eventual 
total score, 

Scene One - Stunning title page graphics give way to the first game scene as Alice falls into the rabbit's warren. Score 
points for collecting the objects to be found there - including keys to open doors, bottles to make her smaller, cakes to make 
her bigger! 

Scene Two - Out in the garden the Cheshire cat looks on as A J ice meets the pipe-smoking caterpillar. Help her to catch the 
bread-a nd-butterf I ies and the rocking-horse flies that change into the balls used in the croquet game in the last scenel 
Scene Three - Alice is a pawn in the chess game where her opponents are the Jabberwocky and Tweedledum and 
Tweed ledee. Help her across the board by protecting her with your White Knights! 

Scene Four -The most bizarre croquet game ever! Help Alice hit the balls through the playing-card-soldier hoops before 
the Queen of Hearts stomps on them! 

Alice in Video land is available for the Commodore 64 on disk - £12.95, and now on cassette - £8 95. 
Alice in Video land features graphics created with the Koala Pad, 
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COLOUR CATALOGUE I 





Your editor spares a 
few seconds of her 
precious time 
introduce another 
issue of Your 
Commodore. 

WELCOME TO THE THIRD 
issue of Your Commodore, If 
you've already fingered 
through (he pages then I 
needn't tell you that, 
once again, it's jam-packed 
with the fatest news, re- 
views, games, utilities, 
special features and much, 
much more. If not, then bear 
with me until curiosity tempts 
you to turn the page. 

Since you last feasted your 
eyes upon a copy of Your 
Commodore, they've been 
working their fingers to the 
bone over at Commodore. Not 
only have the long-awaited 16 
ana Plus 4 machines been 
launched and exhibited to the 
world at large, but a host of 
new peripherals and software 
has also been released. How 
will the 16 fare in the face of 
growing competition? Read 
our article and judge for 
yourself. Commodore have 
also finally unleashed their 
Commodore 64 Communic- 
ations Modem and CompuNet, 
the new on-line service for 
Commodore users. But you'll 
have to see next month's Your 
Commodore for the low-down 
on this. 

Showtime 

Everybody foves a show and the 
7th PCW show was certainly no 
exception as thousands of 
computer moguls, journalists, 
games freak* and would-be 
programmers trudged through 
the corridors of Olympia 2 
from 19th-23rd September. 
With winter already welf 
underway and Christmas on 
the horizon, the time is ripe 
and the market ready for new 





releases — all too evident with 
the hoards of offerings from 
software houses up and down 
the country. Wares displayed 
included no I only the new 
Commodore machines but a 
tide of software, books and 
peripherals such as Currah's 
Speech 64, 

Lend me your ears 

Talking of which, Your 
Commodore is louder this 
month. Cone are the days 
when the only hint of music 





emitting from the confines of 
your house might be Radio 1 or 
you enjoying your early 
morning bath. Your Com- 
modore is competing In the 
music stakes. We bring you the 
second installment of our two- 
part MIDI series and we afso 
hope to set your fingers tap- 
ping and your ears buzzing 
with a guide to two soft- 
ware packages — MusiCalc 
and Music Master — which 
transform your Commodore 
into a music synthesiser. 
Whoever suggested that 
new technology was breeding 
a nation of phifistines? 



Reader input 



But, as much as we pester 
software houses in pursuit of 
the latest releases for exposure 
by our reviewers, toil as we may 
over our trusty typewriters to 
bring you erudite and 
entertaining articles, where 
would we be without you, our 
readers? We anxiously await 
your praise and criticism, your 
comments and ideas. Are we 
catering for your needs? Are 
there too many games — or not 
enough? Is the general tone 
too serious — or too 
lighthearted? We're quite 
amiable here — so drop us a 
line or give us a call, Praise or 
abuse us — we don't mind so 
long as you get your views 
across. Thank you to everyone 
who has already put pen to 
paper: we shall endeavour to 
answer all your letters. 

Your comments reveal a 
world of frustrated VIC 20 
owners. We want to fulfil your 
needs — but our supplies are 
low. So, how better to pass 
those long winter nights than 
by retiring to a warm corner 
and conjuring up weird and 
wonderful games and utilities 
on your VIC 20, And. of course, 
we don't expect you 64 
'programmers extraoroinaires* 
to be sitting idle either. Get 
tapping and share your genius 
with us humbler mortals! Send 
your output to the editor: 
you'll find the editorial address 
on the next page. 
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DATA STATEMENTS 9 



We bring you up-to-date with the latest 
news on the Commodore front. 



IN PUT /OUTPUT 



Your chance to air your views or ply us with 
questions. 



MASTERING MACHINE 
CODE 1 8 



We take a further in-depth 
computer's native tongue. 


look at the 


ANACONDA 


22 


Wind your way around the screen with this 
fast and furious game. 


VIC GAMES 
PROGRAMMING 


25 



TURBO 64 


38 


Speed up program loading time w 
invaluable utility for your 64. 


th this 


PYRAMID 


40 


Bury yourself with this great game. 


GRIPPING STUFF 


42 


Get stuck into our joysticks review. 


SOFTWARE 
SPOTLIGHT 


46 



Once again, our reviewers have been 
working all the hours God sends to give 
you the low-down on more exciting Corn- 
more garner and utilities. 



PRINT USING ON 
THE 64 



54 



More games tips for VIC 20 enthusiasts 

f 

CLIFF 
HANGEl 



Perfect formatting of numerical data with 
this handy utility. 




1 6: COMMODORE'S 
LATEST NUMBER 



28 



GATOR 



56 



We explore the smaller of Commodore's 
new machines. 



THE BASIC FACTS 
PT. 3 



Conditional processes and loops feature in 
this month's took at BASIC. 



just when you thought it was safe to go 
down to the river again — Can you outwit 
the Gators? 



TALES FROM THE 
CRYPT 



60 



No, it's not another offering from the 
Hammer House of Horror but merely 
Runecaster in pursuit of further adventure. 



REFERENCE 




LIBRARY 


62 



With the cold, dark nights drawing in, why 
not curl up beside a roaring fire with a good 
book? 



MIDI REVISITED 



DIGITAL DUET 


74 


We review two pieces of music 


softwarefor 


the Commodore 64. 




DOING IT 




YOURSELF 


80 



Strike a chord with the second part of our 
series on this novel musical interface. 



Turn your 64 into a business system with the? 
minimum of expense and effort. 




MULTIPLE FILE 
COPY 



Protect your most valuable programs with 
this utility. 



COMPUTERS IN 
BUSINESS 



Discover the computing wholesale 
business West Country-style in the 
company of PCS South- West 



SPACE BATTLE 



70 



Fend off those aliens with this game for the 
unexpended VIC 20\ 



SHOWDOWN AT 
OLYMPIA 



We take a look at some of the new releases 
on display at this year's PCW show. 



DESIGN 64 



BEHIND CLOSED 
DOORS 



88 



Create your own characters with this We open the door to reveal John Wagstaff 
character generator for the 64. and Craig Communications. 



Are you only using 

To olavonlv sanies mon a Commodore And forw these you need peripherals ^ 



To play only games mbn a Commodore 
computer is like asking Albert Einstein to work out 
the square root of four 

The computer's brain barely ticks over. 
To really stretch it, you need more interesting 
software programs. For example, record keeping, 
interactive education, stimulating adventure games 
or word processing. 



you neea peripfu 
Like a Commodore disk drive, a really fast 
storage and retrieval system with a vast memory. 

Or a Commodore cassette unit, the 
inexpensive way of loading and storing programs. 

For those who like the idea of text and graphics 
being more alive and having greater clarity than 
on a TV there's the Commodore colour monitor 





COMMODORE MPS601 □ 
Dot matrix printer. £230.00 
Tractor feed. Print speed: 
50 characters per second 



COMMODORE M P5B02 □ 
Dot rnflUix printer. €345.00. 
Friction feed for standard 
paper Print speed 
60 characters per second 



COMMODORE DPSiim 
Daisy vufteet printer £399 99. 
Letter quality print on 
all types of paper Print speed: 
1B characters per second. 



COMMODORE 1520 U 
Printer plotter. FT69.99. For 
charts and graphs. Print, speed: 
14 characters per second 



COMMODORE 1541 



D 



Disk drive. £22900. 

170K memory. 5VV diskette 



COMMODORE t531 



IZ 



Cassette unit £44.95. 
For Commodore 16 and 
Commodore pius/4. 



COMMODORE 1530 



□ 



£AA [&. For Commodore 64. 



COMMODORE 1701 d 
Colour monitor £230 00 



JOYSTICKS 
(prices from £7.50) 

PADDLES im50). 



□ 



□ 



Detato correct atUme or going to pross 



ioth of \our brain? 

And for hard codv there are our three m for further information, tick one ton mdrei of the boxes above and 



And for hard copy, there are our three 
printers and a printer plotter. These wall preserve 
on paper-in colour, black and white, chart form, 
graphs or text, the fruits of all your labour 

'Finally, to make games playing more 
exciting, there are joysticks and paddles. 

So use your brain. And make sure you use 
all of your computer's brain. 



FOR FURTHER INFORMATION. TICK ONE [OR MDREI OF THE BOXES ABOVE AND 
SEND TO THE COMMODORE INFORMATION CENTRE, 1 HUNTERS ROAD, WELDDN. CORBY, 
NORTHAMPTON NN17 10* TEL: CORBY I05361 205252 

NAME 

ADDRESS 
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COMPUTING 

For all CBM 64 Users 



• UTILITIES 

Gamester** delights galore — 
improved graphics, sounds* 
dissemblers — its all here! 






64 Tape Computing 
adds a new dimension to your micro! 



Run this Argus 64 tape arid you'll 
soon see why it's Britain's top selling tape 
magazine. Each issue gives you a variety of 
exciting and challenging games to play, 
reviews of other newly released 
software plus valuable utilities 
enabling you to write your own 
programmes and games. 













\t]>u<* I'ns 1 . 
Software* ircup 



Stretch your imagination and skills with 
64 Tape Computing - available every 
other month from WH Smith, Menzies and 
other leading stores. 

(You'll see them advertised on TV 
from September!) 

Get your copy today! 



Argus Tape Magazines produced by 

ARGUS PRESS SOFTWARE 

1 Golden Square, London W1R 3AB 
Telephone: 01 437 0626 




Mews 



DATA 

STATEMENTS 



Multiple birth at Commodore 




Pride of place in this month's 
news from Commodore Busi- 
ness* Machines must go to the 
launch of their two new 
machines: the Commodore 16 
and the Plus/4. Howard Stan- 
worth, General Manager of 
Commodore Business Mach- 
ines (UK) Ltd., hopes lhai ihese 
two machines, along with the 
64, wiJI "...form the strongest 
range on the market over the 
Christmas period". 

The Commodore 16 has 
been designed as a successor to 
Hie VIC-20 and will be sold in a 
complete starter pack at 
£139.99. It includes 16K RAM, a 
full typewriter-style keyboard, 
sophisticated sound capabili- 



Creditable interface? 



The Access Computer Com- 
pany of StockpoM have deve- 
loped a ferial interface and 
cable to connect most RS2J2 
serial printers to the Com 
modore 64, VIC 20 or 5X64 
Portable, The unit, which is 
supplied with instructions and 
a 1-year guarantee, is available 
by Mail Order at £34.95 inc. 
VAT and post from Access 
Computer Company Ltd., The 
Computer Centre, 61 Shaw 
Healn, Stockport, Cheshire, 
Sk3 6BH. Telephone 061-477- 
6013. 



ties, 121 colours for high- 
quality graphics and advanced 
BASIC The starter pack con- 
tains the computer, cassette 
deck, Introduction to BASIC 
part 1 and 4 recreational 
software* packages. (The 16 is 
reviewed elsewhere in this 
magazine). 

The Commodore Plus/4 is 
described by Mr. Stan worth as 
"...an affordable home com- 
puter for the more serious 
user". And, in an attempt to 
prove this point, it comes with 4 
integral programs: word pro- 
cessing, database, spreadsheet 
and business graphics. But he 
does stress that the Plus/4 "...is 



machine. It is a competitively- 
priced home machine ideally 
suited to the professional who 
wants to use it for productive 
applications". The Plus/4 
contains 64K RAM, of which 
60K is available to the user for 
BASIC programs and includes, 
amongst the more obvious 
facilities, advanced BASIC, 
screen window facility, a HELP 
key and simple cursor controls. 
It retails at £299.99. 

Both machines are being 
manufactured at the new 
Commodore factory in Corby 
and should be available at the 
end of September. 

Father Commodore also 



tmas 




Stockings with other goodies. A 
new cassette deck, the 1531 
(cost — £44.95) and a new 
single disc drive, the 1541 (cost 
— £299) should soon be 
available. Also in the Com- 
modore Christmas package this 
year can be found two new 
printers compatible with the 
entire range of Commodore 
home computers. These are 
the MCS 801, a colour dot 
matrix printer, and the DPS 
1101, a low-cost tetter quality 
printer; both models will sell 
for £399. Both Commodore and 
the leading software housesare 
devel-oping a range of soft- 
ware for i he 16 and ihe Plus/4, 



Show-down at 



Olympia 



The curtain was raised and the 
chips were down at the end of 
September for the Seventh 
Personal Computer World 
Show. Amongst the com- 
panies displaying their latest 
wares for the 64 were Anirog, 
Argus Press Software, Audio- 

fenic, Bubble Bus, Creative 
parks, Melbourne House, 
Protek, Currah and many 
more. We reveal all about the 
PCW Showstoppers elsewhere 
in this magazine. 



E 



DATA 

STATEMENTS 



Get in touch with your 64 



computer. The recommended 
retail price is £149.95. Touch- 
Touchmaster Ltd. have releas- master may be contacted at 
ed their pressure-sensitive p o. Box 3, Port Talbot, West 
surface which, complete with Glamorgan, SA13 1WH, 
iis own microprocessor, is able 
to interface with a range of 
micro and personal computers, 
including the Commodore 64. 
Touch master, as the device is 
called, hopes to overcome 
resistance to keyboard usage. 

The Touchmaster has an A4 
working surface and a resolut- 
ion of 256 K 256. The surface is 
fully linear across the active 
area and does not use any 
moving switches or similar 
devices. 

The company plans to 
develop a catalogue of soft- 
ware — to be called Touch- 
ware, The ffrst releases of 
software specifically designed 
for the Touchmaster include 
graphic packages, educa-tional 
early learning programs, board 
games, arcade games, adven- 
ture games and programmer 
utilities. 

The complete package to 
be marketed will contain the 
Touchmaster, Touch ware mul- 
tipart graphics program and 
other accessories required for 
immediate use with a home 



Currah speaks out 



New for the Commodore 64 
from Currah Computer Com- 
ponents Ltd. comes Speech 64 
which was developed in 
conjunction with General 
Instruments, It is an allophone 
speech synthesiser which 
means that it uses individual 
speech sounds strung together 
to make intelligible speech. It 
has an unlimited vocabulary 
and its makers claim it can 
synthesise any word or senten- 
ce in the English Language. 

Speech 64 features a 'Say' 
command which provides text- 
to-speech, a high and low voice 
each its own intonation and 
integral BASECcom-mands. It is ated through the T.V. receiver, 
a kind-sized unit which plu^s Currah s speech synthesiser 
directly into the back of the retails at £29,95. Currah may be 
Commodore; sound is gener- contacted at Graythorp Indus- 





trial Estate, Hartlepool, Cleve- 
land, TS25 2DF. Telephone 
0429-729%. 

We hope to review Speech 



64 in next month's issue). 



PSS hit the road 



From the end of September, 
Commodore 64 users can get 
on their bikes with the latest 
offering from PSS. Entitled 
Hyper Biker, it is a high quality 
representation of the popular 
craze, BMX biking. It enables 
up to four players to act out 
sophisticated biking man- 
oeuvres and, from a straight 
race, through obstacles, whee- 
lies, long jumps, high jumps 



and bunny hops to compete for 
the accolade of BMX champ. 

The bike is controlled via 
joystick or keyboard and track 
features include table top, 
whoop de doos, ramps, speed 
bumps, ditches and drop offs. 

Hyper Biker is available on 
cassette at £7.95. PSS may be 
contacted at 452 Stoney 
Stanton Road, Coventry, CV6 
5DG. 





Statesoft 



In the wake of their success 
with their CBM games J Astro 
Chase and Flip Flop, Slate Soft 
Ltd, have released to new 
games for 64 users> Boulder 
Dash and Bristles, 

In Boulder Dash, our hero, 
Rockford, has to avoid crashing 
boulders, walls of rock and 
assorted creatures as he digs for 
the gleaming jewels. In pursuit 
of the diamonds, he must turn 
his enemies to his advantage — 
for example, butterflies may be 
turned into precious stones. 
The mysterious escape tunnel 
is revealed only once the 
required number of diamonds 
have been collected. The game 
includes 16 mystical caves with 
a playable intermission after 
every 4, and 5 levels of 
difficulty. 

For all non-DIV enthusiasts, 
Bristles takes the pain out of 
decorating. The object is to 



paint all therooms ina building 
without losing your brushes 
before time runs out. There are 
8 different game screens and 6 
skill levels for each building; 
your target is to paint all 8 
buildings in each level. While 
fulfilling your task, you must 
avoid the Bucket Chucker, the 
Dumb Buckets and flying Half- 
Pints. Lifts and stairs are 
provided for your transporta- 
tion — but beware the 
caretaker's daughter as she 
daubs your carefully painted 
walls with her hand prints! 
Vour efforts are rewarded with 
prizes. 

Both games are available on 
cassette and retail at £6.95. State 
Soft are at the Business & 
Technology Centre, Bessemer 
Drive, Stevenage, Hertford- 
shire, SCI 2DX, Telephone: 
0438-316561. 



Creating another Legend 



Legend, creators of the 19&4 
Game of the Year, Valhalla, 
have announced details of 
their latest release, The Great 
Space Race. Scheduled for 
release on the Commodore 64 
in late September/October, 
chairman John Peel describes it 
as a "...completely new kind of 
computer entertainment — 
one that goes beyond arcade 
and adventure games, but 
retains the best elements of 
both' 

He certainly believes Leg- 
end's newest baby looks good. 
With a revolutionary operating 



system, MOVISOFT 2, Mr, Peel 
claims that "...true solid 3D 
graphics..." have been achiev- 
ed and advanced graphics 
enable the characters on- 
screen to be seen "...in detailed 
dose-up". 

The game falls into two 
phases. In the pre-race section, 
you must compete for the best 
spaceships, weapons and per- 
sonnel for your team. The 
event itself involves a race 
against f \..time, natural obsta- 
cles and your competitors". 

Using a new form of single 
key-press commands, The 



Great Space Race enables 
characters to offer you options 
based on theircurrent situation 
through an 'options gene- 
rator' constantly monitoring 
game development. 

The Great Space Race costs 
£% million to produce which is 
thought to be the largest 
amount ever spent on the 
development of a single game. 

Legend may be contacted at 
P,0, Box 435, Station Road, 
London E4 7LX; telephone: 01- 
524-8324/5, 



[ 
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The Professionals 



Audiogenic Ltd. has launched 
their Professional Ranee of 
business application sort ware 
for the Commodore 64 The 
three packages in the range are 
a word processing system, 
icro Wordcraft, a spread- 
sheet facility, Swift, and their 
database system, Magpie. 

All three packages are disc- 
based and retail at the 
following prices: Wordcraft — 
£24.95; Swift — £19.95; Magpie 
— £39.95. Audio-genic Ltd. may 
be contacted at 39 Suttons 
Industrial Park, London Road, 
Reading, Berks RG6 1AZ. 
Telephone; 0734-664646, 



Terminal Laziness 



Terminal Software has been far 
from idle in developing 'Lazy 
Jones', their new game for the 
64. There are 18 doors in all 
and, behind each, lies the 
opportunity for Lazy Jones, the 
most indolent hole! cleaner in 
the trade, to avoid work; he 
can play games, hide in the 
broom cupboard, drink in the 
bar or go to the toilet — 
anything to avoid the irate 
manager or the ghost of the 
previous manager. 

'Lazy Jones' features a split- 
screen window and retails at 
£7.95. Terminal Software are at 
Derby House, Derby Street, 
Bury, BL9 ONW. Telephone: 
061-761 4321. 




Things that go bump in the night 



L- 



Who would have thought it? 
David Darling (IB) and his 
brother Richard (16) always 
seemed such ordinary young 
men but then unexpected 
things started happening 
round them. It all began at the 
beginning of 1981 in Canada 
when they acquired a VIC-20. 
From that moment on they 
found they had a talent, an 
unexplained power, call it what 
you will, which they have been 
attempting to harness ever 
since. At first it was just 
ordinary sprites they called up 
but more recently those sprites 
have been transforming them- 
selves into a complete demon- 
iacal hierarchy; ghosts, ghouls, 
zombies and poltergeists. The 
source of this power has been 
traced to thei r Commodore 64. 

Surprisingly, nobody seems 
to be at all concerned. Rather 
the opposite for the Darling 
brothers are in fact the authors 
of the new game for the CBM 
64 from Mastertronk called 
Chiller. In it you arc given the 
task of rescuing your fair 
beloved from a haunted 
mansion whilst warding off the 
unwanted attentions of the 
afore-mentioned denizens of 




the underworld. And at £1.99 at 
Jeast you're assured of a cheap 
thrill. 

This energetic pair who 
have so far written 35 games 
including about a third of 
Mastertronic's output {see 
Space Walk and BMX Racer, 
both for the CBM 64). are also 
working on a games designer 
for the new Commodore 16. 
This will be their third games 
designer this year and follows 
the one they did forthe VIC-20, 



released on the Galactic label, 
and the Games Creator for the 
CBM 64. due for imminent 
release from Mtrrorsoft. 

The C-16 version should be 
ready in about 2 months time 
and will be marketed by 
Commodore itself. The broth- 
ers have already been working 
on a C-16 for a couple of 
months now, so Your Com- 
modore was obviously interest- 
ed in their opinion of the 
machine. "In most respects it is 



as good as the 64 — the two 
disadvantages are the lack of 
sprites and the sound," they 
told us. Still, a good games 
designer should go a long way 
to relieving the first problem. 

So, with all this activity it 
looks very unlikely thai the 
Darling Brothers will be 
disappearing without trace. 

Mastertronic can be con- 
tacd at Park Lome, 111 Park 
Road, London NW8 7JL; 
telephone: 01 -402-3316. 



News 




Creative Sparks have annou- 
nced the release of their new 
adventure game for the Com- 
modore 64, Macbeth — the 
Computer Adventure, Based 
on the Bard's gruesome trag- 
edy the game comes as two 
fast-loading cassettes, with a 
full set of instructions, 
plus a complete text of 
the play. The player can 
participate in four independ- 
ent adventures, plus psycho- 
analysis sessions giving the 
plaver an insight into the aims 
and motivation of the leadin" 
characters. The adventures a 
differ from one another in style 
and content; each depicts a 



Art tor Commodore's sake 



scene from Shakespeare's 
original play. 

Creative Sparks are part of 
THORN EMI; David Gearing, 
general manager for THORN 
EMI Computer Software Pub- 
lishing says of Macbeth "We 
arc delighted to be publishing 
this ingenious package.. .It is 
full of unexpected twists and 
turns, rich in different mean- 
ings, alive with fresh possibilit- 

Macbeth — the Computer 
Adventure retails at £14.95. 
Creative Sparks can be contact- 
ed at THORN EMI Computer 
Software, Thomson House, 2% 
Famborough Road, Fam- 
borough, Hants. Telephone: 



The first prize of a £5,000 
endowment and £1,5000 worth 
of computer equipment in the 
world's first competition to use 
home computers to create 
works of art, the Commodore 
International Art Challenge, 
went to Hugh Riley, a young 
unemployecTart graduate, As a 
resull of nis winning entries in 
the 18+ Dynamic category, 
Louis (Meditation Failure 
126) and Obsessive n ess, Mr 
Riley will be able to use the 
endowment to study computer 
art at a prestigeous educa- 
tional establishment in any 
country of his choice and 
hopes, as a result of this unique 
opportunity, to pursue a career 
in computer graphics. 

The award was presented by 
Professor Brian Allison, World 
President of the International 
Society for education through 
Art, at a ceremony at London's 
Hamilton Gallery. Professor 
Allison commented (hat 'The 



Commodore sales 



boost 



Commodore UK's sales topped 
the £100 million mark during 
the lasl financial year, thus 
attaining an all time record and 
making the company a major 
contributor to Commodore 
International's record $1,27 
billion sales for the year ended 
30 June. Mr. Howard Stan- 
worth, General Manager of 
Commodore Business Ma- 
chines (UK) Ltd., believes that 
",..in revenue terms..." this 
makes Commodore "...the 
undisputed leader intheBritish 
home compurer market". 



Commodore Art Challenge has 
revealed a fascinating new area 
for art and for home com- 
puters. I am convinced this 
initiative and the exhibition of 
computer pictures are just a 
glimpse into a future which will 
see art and technology increas- 
ingly working together". 

The competition was divi- 
ded into Still and Dynamic 
entries and under 12, 12-17 and 
1B+ age groups: the winners in 



each category received £1,500 
worth of Commodore equip- 
ment of his or her choice, as cfid 
Mr. Joachim Wester of Sweden 
with his entry, 'Mr. Freaken- 
siein', winner of the prize for 
the best non-UK entry. 




New face at Commodore 



Rae Potter has been appointed 
as new Software Products 
Marketing Manager at Com- 
modore UK. He expects to be 
"... looking particularly for 
software which actively ex- 
ploits the full capabilities of our 
machines — - not only the VIC- 
20 and Commodore 64, but also 
the new Commodore 16 and 
Plus/4 home com-puters JJ . Mr, 
Potter believes that: "The mass 
market for software has arrived 
and with the imminent launch 
of the new Commodore 16 and 
Plus/4 computers. Commo- 
dore is in an unprecedented 





position to dominate, not only 
in hardware, but also in 
software". 



Co m m odore dealers will now 
be providing 3 software 
packages with every 8296D 
business machine sold. These 
are: Superscript, a wordpro- 
cessing package including 
Spelling Checker; The Mana 
ger, a comprehensive database 
and file management packag 
and Calc Result, a financial 
planning spreadsheet. 

The 8296D with integral 
2Mbyte floppy disc drive, 126K 
RAM, monitor, keyboard and 
the aforementioned software 
packages retail for £1,690 
excluding VAT, 




DATA 

STATEMENTS 



CompuNet launch 



The PCW show will see the 
launch of the Commodore 
Communications Modem and 
their new database, service, 
CompuNet, initially available 
only to Commodore 64 users. 
The first year's subscription to 
CompuNet is free with the 
purchase of the Commodore 
Modem, which costs £99,99, 




New modem 



Cirkitt Holdings PLC has design and bring to the market, 

developed a modem which has It is to be marketed by Protek 

full British Telecom approval Computing Limited who have 

and, so they claim, at £59.95, is worked closely with Cirkit on 

less expensive than any equiv- its development and have 

alent equipment. The modem produced a range of interface over the next 18 months, 

took under six months to packs to make the modem Cirkit Holdings PLC can be 



compatible with most personal 
computers on the market, 
including the Commodore 64. 
Cirkit and Protek are predict- 
ng modem sales of £2 million 



contacted at Park Lane, Brox- 
bourne, Herts EN10 7NQ. 
Telephone: 0992-444111. 
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State Soft Ltd, 

Business & Technology Centre, 
Bessemer Drive, Stevenage, 
Hertfordshire SGI 2DY. 
Phone (0438) 316561. 
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lies in preaching or 
praising, asking or 

chance to air your 
views or pass on any 
useful hints and tips 
to fellow Commodore 



users. 



Dear Sir. 

All those Commodore 64 users 
who cannot get their voice two 
to work, don't take the 
computer back to the shop. 
There is nothing wrong with it; 
the manual is wrong. On page 
161 the waveform for voice two 
h 54283 and not 54288. 

Here's another tip for you 
64 users. POKE56225,X (X=1 to 
255). This will speed up the 
cursor and is very useful when 
editing long tines. 
Yours faithfully, 
William Fong, 
London. 



Dear Sir, 

in reply to f. Lee (Input/Output 
- October issue), / also have a 
Commodore and Brother EP22 
series printer. He may find it 
useful to note that the interface 
I have found most suitable is 
the Stack for the VfC 20/CBM 
64 horn: Stack Computer 
Services Ltd., 290-298 Derby 
Road, Bootle, Liverpool L20 
8LN. Also, thecabie hereceives 
may be wired incorrectly: 



Computer end pins 
TO 

Printer end pins 

The most reliable commands 
found to date are: 

To take a listing 

OPEN 2,2,2 l CHR$(2)+CHR$(0); 

CMD2 

LIST A-B (Max. 60 lines) 
LISTB-C etc. 
PRINTX2 
CLOSE 2 
CMD 3 

To use within a program: 
The. OPEN statement should be 
used before the DIMS 
statements, and programs used 
with the OPEN in a GOTO/ 
COS US routine should have 
this line deleted and moved to 
the top of the listing fa 



OUTPUT 



10 PRINT "HELLO" 

20 OPEN 2,2,2,CHR$(2)+CHR$ 

(0) 

30 DIM A etc 

OPEN 4,4 will not work. The 

interface cable and printer ail 

work well. 

Yours faithfully, 

S K Thoanber, 

Hull 

Dear Sir, 

What a super magazine - it is 
magnificent! As I was browsing 
along the magazine shelf i 
noticed your magazine 
screaming to be looked at. 
After a quick look I promptly 
bought and raced home to 
look at it; as a VfC 20 owner 
myself I bought it to seek out 
new talents. The reason it is so 
different is because all the 
other Commodore magazines 
focus mainly on one thing; the 
CBM64. Most of the programs, 
hints, reviews and information 
are on this machine, f i 
congratulate you on seeing the 
light for us poor VIC and Pf-1 
owners. Your article entitled 
'Vic Games programming' was 
exceptionally good. 

How about including the 
top ten tables of software for 
the VIC and 64. And, how 
about doing reviews of 
Commodore's new computers, 
the CBM 16 and Plus 4, 
Yours faithfully. 
Andrew PhilpotX, 
Hertford. 

We answer, 

We are delighted that Mr, 
Philpott, and all the other 
readers who showered us with 
praise, like our magazine. We 
shall endeavour to keep you 
happy and hope you will 
continue to send us your 
comments and bright sug- 
gestions for future articles, 
games, etc. Please, please 
inundate us with VIC 20 stuff as 
we're in short supply! Finally, 
you can find a review of the 
Commodore 16 elsewhere in 
this magazine. We hope to 
review the Plus 4 next month. 

Dear Sir. 

t have a Commodore 64 and I 
am very interested in 
becoming a member of 
CompuNet. I would appreciate 
it if you would send me details 



on how much it would cost to 
join, what would be the most 
suitable modem for my 
computer and, also, how much 
the modem would cost. 

Could you please give me 
more information about how 
CompuNet works and, also, tell 
me where my nearest main 
Commodore supplier is. 
Yours faithfully. 
5feve Paters on , 
Livingston, Scotland. 

We answeip 

The only modem suitable for 
use with CompuNet is 
Commodore's own Modem 
which retails at £9995, On 
purchase of this modem you're 
entitled to one year's free 
membership of CompuNet 
(worth £30), For information on 
how CompuNet works, see the 
review in our next {January) 
issue. The modem is only 
available, at the time of going 
to press, directly from 
Commodore Business Mac- 
hines (UK) Ltd. at 1 Hunters 
Road. Corby, Northants. The 
nearest main Commodore 
supplier to Mr- Patterson in 
Livingston is Peritronk Lid. at 
Lomand House, Almond Vale, 
Livingston. West Lothian. 
Telephone: 050G-41OO41 

Dear Sir, 

i have recently bought a 
Commodore MPS 801 printer 
for use with my 64 and, as well 
I as the standard If by 9.5 inch 
paper for the printer I have also 
acquired for free 2000 sheets of 
7,5 inch paper. I should like to 
use this narrower paper for 
program listings but, when 
doing this, the longer program 
lines are printed off the edge of 
the paper. I would like to know 
if there is any way of making 
the printer print shorter lines 
when using the list command 
as this would save me a lot of 
money buying expensive 
printer paper. 

Congratulations on your 
first edition of one of the best 
magazines for the Commodore 
user. 

Yours faithfully, 
W.L Williams, 
Dyfed. 

We answer. 

Can any of our readers answer 
Mr. Williams' J cri de coeur'? 



Dear Sir, 

f own a Commodore 64 and 
have recently bought the 
'PETS PEED* compiler. This 
gingers up some of my ordinary 
BASIC programs but I cannof 
make it work on even the 
simplest High-Res program 
such as those to clear the 
screen and draw a circle. My 
BASIC program is taken 
straight out of the Program- 
mer s : Reference Guide' (pages 
122-123 and 7 26-1 27) and rum 
perfectly (though appallingly 
slowly). I have added a very 
simple machine code program 
which clears the screen and 
puts it into High -Res 
instantaneously, but of course 
thereafter the drawing is as 
slow as ever. The PETSPEED 
will not run this either; but, if I 
include a command in the 
PETSPELD program to toad the 
machine code program from 
disc, the screen does clear - 
and nothing else happens. It 
refuses to carry on drawing the 
figure and the screen remains 
blank until I hit RUN/STOP 
RESTORE. In every case, the 
compiling seems to he error- 
free, but the result doesn't run. 

The base for the 'hit -map' 
memory is 8192. Since the 
compiled program seems to 
occupy about 8450 bytes (most 
of which is, I betieve, the 
PETSPEED interpreter), f have 
tried altering the base to 10240 
or even beyond, so as not to 
interfere. The effects of this 
are, firstly, that only the lower 
two thirds of the screen are 
cleared and the top third after 
the final 'paint' is covered in 
vertical bars; and, secondly, 
although the circle gets drawn, 
its centre is very much 
displaced (though this can be 
remedied by changing two 
constants in the program). This 
program compiles alright too, 
but won't run either (in the 
compiled version). 

t attach copies of the two 
programs. As you can see, they 
are very short and simple. 

Can you offer any advice? 
Where am I going wrong? And 
where can I find some 
literature more explicit and less 
superficial than the 'Reference 
Guide'? 

Yours faithfully, 
M.W. Peters, 
Dorset. 

We answer. 

Try putting the high-res screen 
down to 32768 and paging the 
VIC II chip to look at the third 
16K block of RAM. Currently, 
your high-res screen is 
corrupting your program. 

See our guides (in this issue 
and in previous issues of 'Your 
Commodore'! to the vast 
output of literature available 
for Commodore users. 



Stephenson explore 
Instructions and 




part of this 



series on machine 



MASTERING 
MACHINE CODE 



ONE COMPLETE ORDER TO 
the microprocessor is called an 
instruction. The 6510A has a 
repertoirej called the 
Instruction Set, of almost 60 
different types but, because 
most of them are available in 
several different forms, the 
total number of permutations 
rises to several hundred. Such a 
huge number to choose from 
can be frightening to the 
newcomer. Because of this, we 
feet that presenting the full 
repertoire at this stage would 
be more confusing than 
helpful. Fortunately, only a 
relatively small proportion of 
the total number are in regular 
use. In fact, it is possible to 
begin writing workable 
machine code programs by 
restricting the repertoire to 
twenty or so instructions. 



The instruction format 

A machine code instruction 
represents one complete order 
to the microprocessor and 
normally consists of two 



has a verb but no noun so is 
incomplete, There are 
normally two parts of a 
machine code instruction, the 
operaifon code and the 
operand. 

The operation code 

This corresponds to the verb 
because it tells the micro- 
processor what particular 
action is required. In general, 
the op-code can be a 
decimal number, a pair of hex 
digits or, if you have an 
assembler, a three-letter group 
known as an instruction 
mnemonic Every instruction 
has a unique code number. 
Unless you have additional 
software aids, the only way to 
enter an op-code on the 
Commodore 64 is by POKing a 
decimal number. This is an 
awful method because 
decimals and machine code are 
alien to each other. Machine 
code programming is not the 
easiest of subjects and if we 
have to work entirely in 
decimal op-codes, the task 



Verb 



Noun 



Op-code Operand Ik 
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Figurr 1.1 The Instruction formal 



distinct parts as shown in Figure 
3.1 

As in everyday speech, any 
o rde r given to a person consi sts 
of two parts, the verb (what 
particular action is required) 
and the noun (which particular 
object is to receive the action). 
For example, suppose we 
instruct someone to kick'. The 
person is confused because, 
althoueh he knows how to 
kickj he has not been told 
which particular individual or 
object requires kicking. In 
other words, the instruction 



borders on the horrific. We 
shall not attempt to use 
decimal op-codes at all. As 
mentioned in Part 1 of this 
series, if you intend to take 
machine code programming 
seriously, you are strongly 
advised to get hold of an 
assembler as soon as you can. 
However, for the benefit of 
readers who feel that the extra 
expense is not justified, a 
simple program will be given 
later, enabling all machine 
code programs to be entered in 
hex instead of decimal digits. 



The operand 



This is the second part of the 
instruction, corresponding to 
the noun, It informs the 
microprocessor where the data 
(to be acted upon) can be 
found. The operand, in mosi 
cases, will be the address of the 
data. There are, however, 
several different ways of 
specifying the address. They 
are known as addressing 
modes. Some instructions may 
have as many as seven different 
addressing modes, whilst 
others may nave only one. The 
operand can be specified in 
decimal or hex but, nere again, 
hex addresses are much easier 
to work with. 



Simple addressing 



Mmp 
mode 



es 

The most commonly used 
instruction in the repertoire is 
LDA so we shall use it for 
illustration purposes where 
ever possible. LDA is an 
assembler mnemonic for 
LoaD Accumulator. Et is used to 
place data into the accum- 
ulator. The whereabouts of the 
data is specified by the operand 
according to the addressing 
mode used. At this point, only 
three of these addressing 
modes will be described. 

Immediate addressing 

Memory is not involved 
because the operand specifies 
the data. This data will be 
specified by two hex dibits (one 
byte) within the range 00 and 
FF. 

Suppose we want to load 
the accumulator with the hex 
number 05 and we have an 
assembler resident. The way in 
which the instruction is written 
depends on whether an 
assembler is used or whether 
you must use direct hex code, 
Both forms are given below: 



Assembler 
IDA # SOS 



Hex code 
A9 05 



Notice that the assembler 
requires the character T to 
indicate the number is in hex 
and the character to 
indicate immcdiateaddressing. 
in contrast, the hex code 
version is just two pairs of 
naked hex digits. The first pair 
of hex digits is always the op- 
code. The op-code for LDA, 
using immediate addressing, is 
A9, Why A9? Because the 
designers of the 6S10A decreed 
it to be so. Without an 
assembler, you must either 
memorise the hex digit pair for 
every op-code (and there are 
over 200 of them) orconsult the 
full instruction set of the6510A, 
Perhaps this gloomy bit of 
information will act as a 
commercial break for the 
Mikro or Commodore 
assembler. It is called 
immediate addressing because 
the data is immediately 
available in the operand. It is 
used when we want to load 
constants. 

Absolute addressing 

This is used if the data byte, to 
be loaded into the accum- 
ulator, is in memory — 
anywhere in the 64K RAM. The 
operand is a four hew digit 
number (two bytes) specifying 
the memory address. You will 
remember that any address in 
the 64K memory map can be 
expressed with the aid of four 
hex digits. Suppose we wish to 
load the data byte, residing at 
address C2056 hex, into the 
accumulator. The assembler 
and hex code instruction 
become: 



Assembler 
LDA S2056 



Hex code 
AD 56 20 



Notice that the hex op-code is 
now AD instead of A9. Notice 
also the strange reversal of the 
two operand oytes in the hex 
code version. This is a standard 
rule when using 6510A hex 
code so we Trad better 
emphasise it: 



Programming 



if direct hex code is used 
without an assembler, aif two- 
byte operand addresses must 
be entered in reverse order, 
iow-byte first, high byte last. 

This is important enough to 
justify an extra example; the 
hex address 5472 must be 
entered as 72 54. The designers 
of the 6510A decided on this 
awkward twist because it led to 
more efficient organisation of 
the address bus. In machine 
code, the human is relatively 
unimportant so considerations 
of 'user friendliness' take 
second place to hardware 
efficiency. As can be seen in 
the example above, an 
assembler is a little kinder 
towards humans and the two 
operand byte?, arc entered in 
normal sequence. 

Zero-page addressing 

If the address of the required 
data happens to be on page 
zero ($0000 to $00 FF) it is 
possible, in fact it is normally 
desirable, to use page zero 
addressing. It is more efficient 
because the two leading zeros 
can be dropped, allowing a 
single byte operand to be used. 
For example, to load the 
accumulator with the contents 
of the hex address 35, the 
assembler and hex code 
instructions would be; 



Assembler 
LDA $35 



Hex code 
A5 35 



We shall see later that page 
zero is very important because 

(a) two of the more exotic 
addressing modes only operate 
on data resident in page zero. 

(b) data retrieval is faster from 
page zero than from other 
areas of memory. 

Unfortunately, most of 
page zero has already been 
swiped by the resident 
operating system so there are 
very few vacant address 
locations left for the machine 
code programmer. In view of 
this, those which are left should 
be given VIP status and not 
used wastefully. We believe, 
although we can find no 
confirmation in Commodore 
literature, that : 



in this series. However, for the 
sake of completeness, brief 
definitions are given below 
but, if you are completely new 
to machine code, don't worry 
too much about them yet. 

Indexed addressing 
with LDA 

The contents of one of the 
index registers is automatically 
added to the operand and the 
result is the address of the 
required data byte. Thus the 
same instruction can beused to 
access different addresses by 
simply altering the contents of 
the index register There are 
three possible forms: 

(a) Zero-page indexed, where 
only the X register can be used 

(b) Absolute indexed, where 
either the X or Y registers can 
be used. Assembler and hex 
code formats, using arbitrary 
addresses, are as follows: 



used to access different data 
items simply by varying either 
the address pointers or the 
index register. Assembly 
format ana hex coding, using 
arbitrary addresses, is as 
follows: 



Assembler Hex code 
LDA ($FB,X) A1 FB 



Indirect indexed 
addressing 

This is similar in general 
principle to indexed indirect. 
The essential difference being 
in the way indexing is useo. 
Firstly, only Y can be used for 
indexing. Secondly, the 
contents of V is added to the 
address pointer, rather than to 
the operand. An example 
should illustrate the difference. 
Using standard assembler 



Address type 
Zero-page,X 
Absolute, X 
Absolute, Y 



Assembler 
LDA S34.X 
LDA $3456,X 
LDA $.1456, Y 



Hex rode 
B5 34 
BD 56 34 
B9 56 34 



Note the comma is used lo 
inform the assembler that 
indexed addressing is required. 



Free locations in page zero = 
JFB to $FF inclusive. 



Indexed 
addressing 



indirect 



Indexed and indirect 

addressing 

These addressing modes are 
not so easy to understand and 
will be discussed in detail later 



An indirect address is the 
address" of an address, This is 
not so bad as it sounds 
providing we first neglect the 
indexing by assuming that X (or 
Y as appropriate) contains zero. 
The operand is the low-byte 
address (which must be in page 
zero} of a two byte address 
pointer. The high byte of the 
pointer is in the next sequential 
location. As a preliminary 
example, using standard 
assembler notation, assume we 
write LDA f$FB,X). Assume that 
address $FB contains $56 (the 
low-byte of the pointer) and 
the next higher address 
contains SCO (the high-byte of 
the pointer). The effect of the 
instruction is to load the 
accumulator with the contents 
of address $COS6. However, 
things are a little more complex 
when the effect of the index 
register is taken into 
consideration. Suppose X 
contains the number 2 and we 
again write LDA ($FB,X), The 
low-byte address is now 
increased to $FB+2=JF so an 
entirely different pointer is 
effective. 

The advantage is flexibility. 
The same instruction can be 



format for indirect indexed 
addressing, suppose we write 
LDA ($FB),Y and that Y contains 
2. Let us also assume, as before, 
that address $FB contains $56 
(the low-byte pointer) and the 
next address contains $CO (the 
high- byte pointer). Because 2 is 
now added to the address 
pointer, it effectively becomes 
$C056+2 S $C05S. The assem- 
bler and hex coding, using 
arbitrary addresses, for indirect 
indexed is as follows: 



Assembler Hex coding 
LDA ($FB),Y B1 FB 



Indirect indexed addressing is 
used much more often than 
indexed indirect. Note how 
easy it is to get mixed up with 
(he position of the assembler 
brackets. Lets put them 
togelher to emphasise the 
difference. 



Indexed indi rect.. IDA 
(SFB.X) 

indireci i n d ex e d r - LD A 
(5FB),Y 



It is worth mentioning that the 
older terms were as follows: 
Indexed indirect was called 
post indexing {because the 
index was added afterwards). 
Indirect indexed was called 



pre-indexed [because the 
index was added first). 



How to enter a 
machine code program 

Up to this point, we have only 
used the instruction LDA to 
illustrate the technicalities of 
machine code and readers may 
be wondering how much 
longer they must wait before 
the rest of them are discussed. 
The trouble with machi ne code 
is that the various addressing 
modes are far more difficult to 
understand than differences 
between the instructions 
themselves. We have tackled 
the hardest part first. As we 
subsequently treat the other 
instructions, short program 
segments will be given to 
illustrate the behavjour of 
each. However, before we go 
any further, we must knowhow 
to enter a machine code 
program and afterwards, how 
to run it. We shall assume in the 
first instance that you do not 
have an assembler. Program 3.1 
is a simple way to enter a 
program into the safe area of 
memory which, you may 
remember from Part 1 of the 
series, is the 4K block starting at 
address SCOOO. 

The program, wrftten in BASIC, 
allows you to enter hex 
machine code bytes in the form 
of DATA statements. You 
should key in the program and 
save it on tape or disc for use 
whenever you want to load 
machine code. The hex bytes 
shown are, of course, only an 
example so, once you nave 
tried it out once, there is no 
need to save lines 140 to ISO. 
When you load your own 
programs, or some of the 
examples which will appear 
throughout the series, you will 
have to enter the bytes in the 
form shown in lines 140 
onwards. Once you have 
entered the bytes and the 
BASIC program run, you wrl I be 
asked, via a screen message, 
the number of bytes used. In 
the example, there are 33 bytes. 
Once you have entered the 
number of bytes, the program 
will place them in memory 
starting at SCOOO. It will be up to 

Sou to ensure that the DATA 
ytes, which we shall refer to in 
future as a 'hex dump', are 
entered in the correct 
sequence. You will notice that 
the data bytes in the example 
are placed in groups of eight. 
This is for convenience (they 
are easy to count up if you stick 
to this number) and also 
because it is customary in 
machine code monitors to 
display the bytes in groups of 
eignt. 



Programming 



10 REM POKING A HEX DUMP INTO MEMORY 

20 REM STARTING AT ADDRESS SCOOO 

30 INPUT"HOW MANY BYTES IN HEX DUMP'^NE 

40 6=47152 

SO FOR L=0 TO NX-i 

60 READ D* 

70 FDX^ASCCD*)-4B 

80 SDfc^ASC (RIBHT* (D* p 1 ) ) -48 

90 IF FD%>9 THEN FDX*FD*-7 

100 IF BDX>9 THEN SDX=SD%-7 

110 BT3£^16»FDX+SD* 

120 POKE B+L, BTX 

130 NEXT 

140 DATA A9,00 p B5 f FB,A9 P 05,85, FC 
ISO DATA A9 9 4B, 20, CA, Fl , 38 1 AS , FB 
160 DATA E? 9 01 9 85 f FB , BO , 02 9 C6 ? FC 
170 DATA A5 f FB, D0,EC,A5 P FC f DO,E8 
180 DATA 60 

Program 11 Poking a hex dump 
into memory 



LDY. On the other hand, STA 
has as many addressing modes 
as I DA wjth the exception of 
the immediate mode. A 
moment's thought should 
convince you that it is 
impossible to have immediate 
mode with any store-type 
instruction. There is only one 
operand so you can't express 
both the data and where to put 
it in one single instruction. 

Exercises 

To conclude Part 3, here are 
some exercises which should 
help you to become familiar 
with some of the more simple 
addressing modes. Write each 
program, enter it with the aid 
of the loader (Program 3.1), run 
it under SYS 49152 and see if it 
behaves: 



Running a machine 
code program 

Program 3,1 is purely a loading 
program. When you run it, it 
merely loads the machine code 
into memory — it does not 
execute the machine code! To 
execufe the code, you should 
now enter 



SYS 49152 



This directs the computer to 
start executing the bytes, one 
after the other, starting at the 
decimal address 49152. This is, 
of course, $C0OQl If you have 
entered Program 3.1 as it 
stands, including the example 
33 bytes, you should confirm 
that the machine code, when 
run under SYS 49152, will 
completely fill the screen with 
'H' characters. In fact, 1024 of 
them are displayed but the last 
24 will naturally cause the 
screen to scroll. Don't worry at 
this stage about how the 
machine code works. If you are 
a complete newcomer, it 
would be very surprising if you 
could since several tricks have 
been used which have not yet 
been explained. You should 
notice however that the last 
byte is hex 60 which is the 
machine code version of 
20 RETURN fr om subroutine. 
Most of your programs wil l end 
in 60 in order to allow a smooth 
re-entry to BASIC command 
level once the machine code 
program has stopped. 

The example program 
works directly you run it but 



some machine code programs 
require some extra data before 
rhey can be run. In such c^ses, 
it will be up to you to POKE 
such data into the correct 
memory locations before 
entering 5YS49152. It should be 
mentioned here that it is not 
mandatory to always load at the 
start of the machine code 
block. After all., there is 4K 
available so there is nothing to 
stop you loading your program 
in the middle of the block. 
However, there is no point in 
being original just for its own 
sake* If you get into the habit of 
loading at SC000 onwards, 
there is less chance of making a 
mistake. It also allows you 
plenty of room at the end of the 
program to store any extra data 
required. 

LDX and LDY 

These load the contents of the 
chosen index register with data 
defined by the operand. 

STX and STY 

These store the contents of the 
chosen index register in the 
memory address defined by 
the operand. 

STA 

This stores the contents of the 
accumulator in memory at the 
address defined by the 
operand. 

The addressing modes 
available, together with 
assembler and hex coding are 



given in the following table 
using xx to represent a single 
operand byte: 



1. Display a character of your 
own choice in the middle of 
the screen, 

2. Display two different 
characters, side by side, in the 
middle of the screen, 

3. Display your name acrossthe 
bottom of the screen. 





Assembler 


Hex code 




LDX # $xx 


A2 xx 




LDX SXX 


A6 xx 


load X 


LDX Sxxxx 


AE xx xx 




LDX $xx,Y 


B6 xx 




LDX Sxxxx.Y 


BE xx xx 




LDY # $xx 


AO xx 




LDY $xx 


A4 xx 


Load Y 


LDY Sxxxx 


AC xx xx 




LDY $xx,X 


B4 xx 




LDY $xxxx,X 


BC xx xx 




STX $xx 


86 xx 


Store X 


STX Sxxxx 


BE xx xx 




STX $xx,Y 


96 xx 




STY Sxx 


(14 xx 


Store Y 


STY $xxxx 


8C xx xx 




STY £xx r X 


94 xx 




STA $xx 


85 xx 




STA ixxxx 


8D xx xx 




STA $xx,X 


95 xx 


Store A 


STA $xxxx,X 


9D xx xx 




STA $xxxx,Y 


99 xx xx 




STA Sxxxx.Y 


99 xx xx 




STA ($xx,X) 


81 xx 




STA ($xx),Y 


91 xx 



From what has been said 
already, it should be possible to 
figure out the name of each 
addressing mode in this table 
by simply examining the 
assembler format. Notice that 
some instructions have a 
limited addressing repertoire. 
For example, you can't use 
indirect addressing with LDX or 



Warning: dont forget to count 
your bytes and make sure you 
choose the right op-codes and 
in the right sequenceor, sure as 
hell, you will crash the system. 
Answers will be given in 
Part 4.7. 




SOFT ON YOUR POCKET 
TOUGH ON OUR COMPETITORS 

DFM Database 

Easy-to-use, Big-System Features, Printed 
Reports, Mai! Labels Optton Avaiiable far 
C8M 64 * BBC * Spectrum, £24,00 Disk or 
tape/ SPECTRUM ET4.95/DFM + Labels 
E30.00. 

Home Accounts 

Bank Account, 20 Expense Headings, Name & 
Address File, Loan/Forecasts. Available for 
CBM 64 • BBC • Spectrum. £14.95 
Tape/£16 95 Disk. 

Transact 

Book-keeping System, AIJ Day Books, Journal, 
Nominal Ledger, VAT Available for CBM 64 • 
BBC 'B\ £30 00 Disk or Tape 

• All disk software has now been improved— the Commodore Disc range has 

now been written in machine code. 
• Spectrum software is now m/crodrive compatible. 

• AJf our software has been re-packaged — th/s means that the boxes are smaller 
and there is more descriptive copy about the program on the back of the box. 

• Buy directly from us alternatively if you write or telephone (Address and 
Telephone number are at the bottom of this advertisement). We wifl send you an 

informative Deafer Pack. 

• Watch out for our QL Sinclair Software! It will be available 

sooner than you think. 

The entire software range is available from 

Micro Deafer UK 

Telephone Welwyn Garden City 
07073 28181 
and select title ranges are available from 
Websters Software. Tel, Guildford 0483 62222 

PCS Distribution. Tel- Darwen 0254 69121 1 and all Boots outlets 

PLEASE SEND ME FURTHER DETA/LS OF NAME 

YOUR COMPLETE RANGE OF PROGRAMS FOR 

ADDRESS 

C CBM 64 □ BBC □ SPECTRUM 



Jnvostact 

Invoice & Statement Generator Automat k 
Creation from Safes Product Table Available 
for CBM 64 • BBC B'. E3Q 00 Disk or Tape, 

Stock-Aid 

Stock-Control System, Extensive 
On-Screen & Printed Reports. Avaiiab\e for 
CBM 64. £30.00 Disk or Tape 

Electronics 

Study with Course Tutor to City & Guilds 
Standard. Available for CBM 64 £14.95 Disk or 
Tape. 



TELEPHONE 



DIALOG SOFTWARE 

293 Copperfield, Umesfarm Estate, Chigwe!l r Essex Telephone; 01-501 0799 

Barclaytard and Access accepted 



Gather speed and 
momentum, and 



you wind your way 
around the screen 
hitting the boxes and 



ANA 
CON DA 



Hash in your path with 
this nail-biting game 




THE AIM OF THIS CAME IS 
to move your 'snake' fie, a 
length of coloured circles 
preceded by an arrow) 
around the screen using the 
following keys: 



A(left) D(right) l(up) 
M(down) 



As you worm your way 
around the screen, you 
score points by hitting the 
boxes which suddenly 
appear (and, to add to your 
frustration, frequently 
disappear before you can 
reach them) : the number of 



points you score depends 
on the number (from 1 to 9) 
inside the box you pierce. 
Additionally you can score 
bonus points by hitting '$ 
signs': these bonus points 
are then added to your 
score after you hit your next 
box. The number of bonus 
points scored depends on 
the leneth of vour 'snake' 



which grows as the game 
progresses, but reduces 
again once the '$ sign' has 
been confronted. The 
longer your J snake\ 
the more carefully you have 
to tread as it is easy to 
entwine yourself in a maze 
of 'snake\ The game ends 
when you hit the boundary 
or turn back on yourself. 




Program Listing 



; : IFPEEK<E2>>0THENK=100 
*V*-T>-* " L»PEEK(E2) : FORJ=1TOL 



rz 



5 POKE53230, 12 P0KE53231 , 12 

41 PRINTTRBC3) "HC PRESS Hi KEY TO PLhIY) 

42 GETR$ : IFh$^" "THEN42 
50 POKE4S>152,@:X-2000 
60 E-53280E 1-33281 E2-49152 : Q-54272 
70 POKEE/ 0 : P0KEE1 h 0 : PRINTCHR*Ci4> "JM 

75 PRINT" PRINT" ! 

90 HSS-HS*+STR*<PEEKCE2+J>* NEXT : HS»VflL<HS*) GOSUB1080 PRINT' J Kf» HIDE THE MOVING 
'SNRKE' USI'S 

129 PRINTING THE KEYS G03UB 1000 = PRINT" s&rXLEFT), =T3<RIGHT>. *,n<UP), «SH 
(DOWN) ^ 

130 GOSUE1000:pRlNT''inQN'T HIT THE BOUNDARY COR YOURSELF >, BHD TRY TO HIT TH 
E " t 

149 PRINT" BOXES FOR POINTS. W l OOSUB10&0 - PRINTS ITTT1NG *SS CREATES R BONUS WHIG 
H WILL BE JI 

156 PRINT" COLLECTED AFTER /~*l SCORE, 11 J 6DSUB1 000* PRIHT"Mi IOU HRVE PS LONG HS V 
OU LIKE T"; 

159 PRINT"0 GET THE HIGHEST NUMBER OF POINTS ! " : GOSUE1000 : PR I NT "JO DUD LUCKING 
OSUB1800 

171 PRINT"ttW d HIT ANY KEY TO START " : OOSUB 1 000 •' FOR J~9T024 : POKEQ+ J f 0 : UEKJ HI 

MP (80@>;D<3> 

175 !DII1V<8>,H<8>,T<8>,R<8) K". 1 :U2=300 EQ=1 :PQKE828;8 
180 GETZ*- I FZt= 11 11 GOTO 180 

1 85 GOSUE800 IK 0) =22 n <1 ; =50 : IK 2 ) =52 : D< 3) =30 : T9" 1 024 : T6-3599 i G0SUB228 ■ GOTO230 
220 POKEQ+3 36 ■ POKEQ+6 , 36 - PGKEG+4 ,129- RETURN 
230 PRINTCHR$(142)' , aaj3C0RE- f10 IffiONUS X 1 

POKE J, 67 

240 FOKEG+1 , J- 1000 : POKEJ+Q, 7 NEXT : F0RJ=1 934TG2023 ■ POKE. J, 67 : POKEQ+1 , J- 1900 ■ POKEJ+ 
Q>7 HEXTL-40 

260 F0RJ=1 104TO1944STEP40 : POKE J, 66 = POKEJ+Q, 7 : POKEJ+39, 66 : P0KEJ+39+Q, 7 : POKEQ+1 , IN 
T< J/10) NEXT 

265 POKE 1 864 , S5 : POKE 1 103, 73 : POKE 1 934, 74 : POKE2023 , 75 : V=5 : H-5 : V1=0 : Hl«l P2=l 0 : Kl=2 
280 TI*= ,, 000000° T=T1 

290 SS»Tl:W?i*lNTC<10-3)*RNDa>>+3 = IFPEEKCS28)=W:aHEHWX=W5i+l 

292 POKEQ+24,15 

300 GETZ$- IF2$=" "GOTO330 

382 lFZ$="M lf THENZ=0 



M4I ' ST'HS'W =FORJ=1064TO1103 




Program Listing 




308 
309 
320 
330 
356 
360 
370 
388 
382 
383 
384 
335 

387 
388 
389 
390 
400 
410 

470 
480 
490 
500 
510 
520 
530 
540 



IFZ$="1)"THENZ=2 
GOSUB220: POKEQ+24, 15 

Dl*Z-D-Z-1.5:Vl = IHT<:flES' 10 >#3GNtD) = H1=SGN<D>-V1 
V=V-V1 'H=H+H1 : p*T9+V*L+N 

P9=PEEK<P> : FOR 1=21 T03STEP-7 FOKEQ+2, I : NEXT POKEQ+1 , 
R6=R?:R7=P7+1 = IFR7>P2THENR7=0 
P1-PCR7) ■ P< R7 >=P : IFP1O8THENP0KEP 1 * 32 

POKEP.D-CBl ) P0KEP+G.3 P1=PCR6> : IFP1O9THENP0KEP1 , 81 : P0KEP1+Q, HV. 
IFTI>Nl+N2flNDPEEK C W)=3€THEHP0KEM , 32 ■ W=0 
LFPEEK < M ) 036THENU= 0 
M=@ : IFP3-Q36THEN390 
IFPEEK<P<H»«81THENMM=MM+1 




POKEP(M>+Q, WE ■ P0KEP<M) , 15 : W-W+l : PR INT" W° TfiB < 20 ) "53" MM "II i 

IFH=1THEMG0SUE8@@ " GOSUB220 - POKEQ, 0 



IFW>2S0THEHW=1 



P0KEQ+1,LJ M=F1+1 
IFP<M»0THEW3S5 

W2-W2+20 : U=0 : PQKE82S, WX : GQTO400 
IFP9-O3200TLI548 
IFRND<1>>KGOTO290 

'v'/^RNEK 1 )*L/10 P9=86+V£ ; V9»V<VK> : IFV9>0GOTO531 
V2 = I NT ■:: RMH < 1 *2S > +3 : H2= I NT v RNlK 1 > * (. L-4 > > +2 

F0RV3=V2-l.TCiV2+l P3=V3*L+T9 : F0RH3-H2-1T0H2+1 : IFPEEK-CP3+H3)O32GOTO470 
NEXTH3 , V3 V < ) = V2 - H C VJi > =H2 

ZZ=INT<RNDt ,5>*7+9> :F0RV3=V2-1T0V2+1 : P3=V34L+T9 : FGRH3=H2-1T0H2+1 
POKEQ+4, 17 : FORI=1T025STEP2 : POKEQ+1 * I : NEXT - POKEQ+4 , 129 
P0KEP3+H3 , P9 : P0KEP3+H3+Q , ZZ 

NEXTH3, V3 : T=9*RND< 1 > : P8=V2*L+H2+T9 : POKEPS, 49+T = T< l v , ?i>=T : RW'O =P8 : GOTO290 
VX=P9-36 : IFV:vC0THENGOSUBS00 : GOTO600 
P8-RCVX) : T=TCVX> P2=P2+7 T$=TI$ 

T=T-1 :S=S+l*B0:PCiKEPS,T+49 : FORI-1TO10STEP3: POKEQ+1, I : NEXT : F0RI = 10TO1 STEP-2 P 
OKEQ+1, I NEXT 

564 IFS> 1 499THENE0- 1 0 GOTO570 
IFS>999THENB0=5 : GOTO570 
IFS>299THENE0-3 ' GOTO570 
IFW>0THEN578 

MsINT<RND<l>* (2023-1 @64 > + 1064) : IFPEEKCU?=: 
S=S+MM*BQ:pRINT" J 'i»i»l|iil ll S;TRB<20V l ii X"BQ"1I 

POKEQ+4 , 33 - FOR J=100TO65STEP-2 POKEQ+1 1 J : NEXT 
F2=P2+7 : T I $ =T$ V9=V < VZ ) 

F0RV3-V9-1TGV9+1 P3=V3*L+T9 : H9-H<VK)+P3 : F0RH3=H9-1T0H9+1 
P0KEH3 ■ 32 : NEXTH3, V3 : V<V>:)=0 : POKER* VX) , 32 : GOTO290 

POKEQ+4, 17:F0RI*254T0CiSTEP-2:P0KE0+l ■ I POKEE , I : POKEE i f I + 1 : NEXT : POKEE 1 , 0 • POKE 



550 
560 



565 
566 
57@ 
571 
578 
580 
599 
531 
594 

600 

E<0 
620 
625 
626 
63Q 
635 
640 
650 
651 

sm 

RN 
8yfi 



ITHENPOKENj 36 : GOSUE900 Wl-TI 
POKEQ+4 j 129- IFT>=0GOTO560 



I FS>HSTHENGOSUB660 

PRlHT-'lililtliia ANOTHER GRHE? / HIHII!" ; : X= 1 mPi 

GETZf lFZt=" "THENPRINT " ET^II mi" : : GOSIJB1900 
IFZt= M "THENPRINT" 9 ^llll" , - GG3UB1000 GOTO630 
1 F2*= 11 V " THENPP I NT " RUN6@ 
1FZ$ =I, N"THENEND 

OOTO630 

S$=STR$<S> L=LEH S$ .> : P0KEE2.- L : FORJ=l TGL : P0KEE2+ J ■ VflUMID* (S$, -J, 1 j > 



NEXT RETU 

POKEQ+4.. 21 : FOR,TJ=255TO1STEP-10 



POKEQ+1 ,230: RdKEQ+5, 3- P0KEG+ 15 ■ pnj: EO+24 • 1^ 
POKEQ+1, J J 

805 POKEE v J J : NEXT ■ IFM-1THENPOKEE, 0 : RETURN 
810 FORJJ=lSTO0STEP-2: RuKEG+24 . M FOPfi=lTO100STEPU 
POKEQ+24, 15 RETURN 

Sm POKEQ+1 j 100 : POKEQ+5, 9 : POKEQ+15, 30 POKEQ+4.. 2 1 PORT J= 1 5TO0STEP-3 • POKEW+Q, JJ 
KEEi JJ 

310 F0RH=15T01STEP-3 : POKEQ+24, fl : POKEE, fl : POKEE, fl NEXTR, J J : POKEQ+24, 15 = POKEE > 0 = GOS 
UB229 -P0KEW+Q> 1 : RETURN 

100O POKEQ, 240 : POKEQ+1 , 33 POKEQ+5, S : POKEQ+22, 104 : POKEQ+23, 1 : POKEQ+24, 79 : POKEQ+4, 
129 FORJ=1TO30 

1010 NEXT ■ POKEQ+4 j 12S - F0RJ=1T0X : NEXT : RETURN 



POKEQ+4 j fl POKEE , J J : NEXTfl , J J : 

PO 



THE 64 SOFTWARE CENTRE 
1 Princeton Street London WC1 

01-4300954 



Business accunts 




Sales Ledger (Anagram) d 


75.00 


Purchase Ledger (Anagram) d 


75.0O 


oaies LtfQyer i n 3 miop j i 


id **n 


rurcriait? Lt?uy ci jneiniiupj i 


1 


Accounts pacKaye indrnTapj a,i 


im nn 


U-aSTlDOOK \ ivi i o ros 1 iTl |J IE X J u 


I 1 £.3U 


tjasnoooK {uerninij u 




L/asn D(JOft Loeniinij l 




Final Af'f'rfc i j nt*i fGpminiV (i 


64,95 


Final Accounts {Gemini) t 


59,95 


Inventory 64 (MMS) d 


29.95 


Stock Control (Gemini) d 


24.35 


Stock Control (Gemini) t 


19.95 


Combined Pack No, 1 (Gemini) d 




AJyutro 9 n ntl t* 9 f f sun e 
rrUJrPfc? afJfJtlt*atItJfi& 




tjuoyeieer ^rtaamsoi i j i 


D .33 


unecKDOUK ivianeiyt?r ^uariiioiij u 


1 Hi?J 


nomc wl-luu rub ^vjkiti 1 r 1 1 j u 


2d 95 


Home Accounts (Gemini) t 


19,95 


Home Office CAudioaenic} t 


14,95 


Home Accounts (Fieldmaster) d 


29.95 


jjaraoase sysrevTrs 




Magpie 64 (Audiogenic) d 


QQ DC 


Mail pro b4 { hro-Line) c 


/ y . Jn> 


Qraele 64 (B,l.) a 


-1 -I C rtrt 
1 1 3.UU 




■**».3v 


Simolv File 64 [Simolel d 


60.00 


Superbase 64 (Precision) d 


99* 95 


Figaro 64 (Saxon) d 


36.25 


Database (Gemini) d 


24.95 


Spreadsheets 


17.95 


Busicalc (Supersoft) d,t 


Busicalc II (Supersoft) d 


61.65 


Calcresult Adv. (Han die) d 


99 00 


Easy Calcresult (Handle) d 


49.95 


Multiplan 64 (Hesware) d 


99.95 


Practical 64 (MMS) d 


44,50 


Practical 64 (MMS) t 


39.95 


Programmers' Aids & Utilities 




BC Basic (Kuma) c 


57.50 



d = d«sk t = tape c = cartridge 

ALL IN STOCK NOW — Catters welcome 
(10am— 6pm fncl Saturdays) 

Mail Order: Cheque or PO — add £3 for items over £30, others free 
Credit cards (Ac cess/ Visa): phone or wrile. Immediate dpspatch 

The 64 Software Centre, 
1 Princeton Street, London WC1 

Please supply the following items: 



1 Qty fat 

2 Qty (n "■£ 

3 Qty (o £ 

4 Qty.,,,. (u £ -,-,-..„„. . ., , „ , , „ „ 

TOTAL £ , 

POSTAGE £ - » 

TOTAL £ , 

Name , Addra*a 

Visa/Access Card No , .., - 

Date , Signature 



Cad pack (Adamsoft) d 35.00 

Chartpak 64 (Adamsoft) d 24.95 

Chipmon (Mr Chip) t 12.50 

Forth 64 (Audiogenic) c 29.95 

Forth 64 Advanced (Hesware) c 50.00 

Graphics Designer (Adamsoft) d 19.95 

Graphix 64 (Supersoft) t 11.50 

Logo (CBM) d 57.50 

Master 64 (Supersoft) d 71.30 

Mikro Assembler (Supersoft) c 59.90 

He&mon Monitor (HesWare) c 34.95 

Pilot (CBM) d 75.00 

Pnntlink 64 (Supersoft) t 32.20 

Qulckchart 64 (Adamsoft) t 6.95 

Screen Graphics (Adamsoft) d 14.95 

Simons Basic (CBM) c 47.50 

Sprite Aid (Adamsoft) t 6.95 

Stat 64 (Handic) c 29*95 

Superdisk Utility (Adamsoft) d 12.50 

Synthy 64 (Adamsoft) d 14.95 

The Tool (Audiogenic) c 49,95 

Turtle Graphics II (HesWare) c 50.00 

Ultrabasic 64 (Adamsoft) d 24.95 

Ultysynth (Quicksilva) t 14.95 

Victree 64 (Supersoft) c 56.35 

64 Doctor (MMS) d 19.95 

Jetpack Compiler d 39 95 

Jetpack Compiler t 14,95 

Master Composer (Access) d 44.95 

Word Processors 

Heswriter (Hesware) c 34.95 

Paperclip 64 (B.I.) 98.90 

Simply Write 64 (Simple) d 40.00 

Simply Write 64 (Simple) t 35,00 

Vizawrite 64 (Viza) d 79.95 

Vizaspell 64 (Viza) d 59.95 
Educational & Languages 

Essential Italian (Dell) d 16.95 

Essential Italian (Dell) t 14,95 

Besieged (Sulis) t 9.95 

Wordpower (Sulis) t 9.95 

Time Traveller (Sulis) t 9.95 

Just a Mot (Sulis) t 9.9S 
various subjects: Caliisto, Collins, Commodore etc. 

War simulations 

Battle for Normandy (SS) d 34,95 

Knights of the Desert (SS) d 34.95 

Eagles (SS) d 34.95 

Combat Leader (SS) d 29.95 

Tigers in the Snow (SS) d 34.95 

Geopolitique (SS) d 39.95 

Operation Whirlwind (Broderbund) d 34.95 

Flight simulators 

Flight Path 737 (Anirog) t 7-95 

Flight Simulator (IFR) d.t 24.50 

Flight Simulator II (Sublogic) d 47.50 

Solo Flight (US Gold) d,t 14.95 

Heathrow (HC) t 7.95 
Business Simulations 

Commodities (Blue Chip) d 50.00 

Stock Exchange (Blue Chip) d 50.00 

Real Estate (Blue Chip) d 50.00 

Games 



A large assortment in disk, cassette and cartridge 




Programming 



Ln the third part of 
this series, Bryn 
Phillips invites you to 
irritate the neighbours 
by adding sound to 
your VIC games. 



THIS IS THE THIRD OF A FIVE 
part series of BASIC Games 
Programming for the VIC20, 
The series is primarily Intended 
for newcomers to games 
programming, but there might 
well be a few useful tips for 
seasoned programmers. 

So far we've looked at two 
of the main elements of Games 
Programming on the VIC 20 — 
screen layout and movement. 
Even without sound you can 
write some good games. In fact 
some games are better with the 
minimum of sound — 
especially thinking games — it 
can be a distraction. However 
for most action games 
imaginative use of sound can 
make all the difference. As a 
VIC owner you have a big 
advantage in this area, because 
the sound comes through the 
T.V. speaker, giving you lots of 
volume. You're not limited to 
the odd pathetic bleep or click, 
either — you have an amazing 
variety of sound effecs to draw 
on. 

Tuning into the VIC 

The VIC has five sound 
registers, four for tone, and 
one for volume. As with most 
things on the VIC you have to 
POKE values into these 
registers, which have the 
following memory locations; 





Memory 


Range 




Location 




Volume 


36676 


0-15 


Tone (low) 


36874 


126-255 


Tone (med) 


36875 


1 2B-255 


Tone (high) 


36876 


126-255 


Tone n o i-ve > 


36S77 


128-255 



In order to use sound 
effectively in Games Program- 
ming it must be carefully 
planned, and not just slotted in 
somewhere at the end of the 
program as an afterthought. 
There are two ways of using 
sound. It can be put in in 
discreet packages, or carefully 
integrated into the program 
structure. 

One of the most valuable 
uses of sound in a program is to 
add interest or excitement 
either when there is no action, 
for example the introduction, 



VIC GAMES 

PROGRAMMING 



or where there is a distinct 
p.ujsp in the action. This would 
occur when something 
spectacular happens, for 
example an explosion, a ship 
sinking, or a bonus score 
message- Here you can usually 
put the sound in as a discreet 
package in a subroutine. It 
makes for neat programming, 
and allows you to come up with 
some sophisticated effects. 
Sometimes you might want to 
play a few bars of a tune. This is 
easily done by going to a sub- 
routrne along the lines shown 
in fig(i). 



10 POKE V,15 

20 FORN1TO10 

30 POKES,N(l} 

40 FOR Kl TO 200: NEXT J 

50 NEXTl 

60 POKEV,0:POKES,0 



fig P) 

W here V is the volume register, 
S is a sound register, and the 
array N(l) contains the notes of 
the tune, which you define 
earlier "in the program. This 
sounds a bit flat though, and 
you can make it more interest- 
ing by enveloping the sound to 
give different effects. The 
simplest is the piano effect, and 
this is done by decaying the 
volume as outlined in fig (ii). 



10 FORI=1TO10 

20 FORVL=15TO0STEP-1 

30 POKES,N(l}:POKEV,VL 

40 NEXTVL 

50 NEXT I 

60 POKES.O 



Hitting the right note 

All you need to do now is to 
find some notes to give you a 
tune. Rather than constantly 
refer to the table of note values 
in the User's Manual, it's far 
easier to use a utility program 
to help you composetne tunes. 
The utility program, COM- 
POSER (Listing 1 ) , allows you to 
compose short tunes (20 notes 
max), and provides you with 
the values to include in the data 
statements in your program. 




It's very easy to use; you just 
use the bottom row of keys on 
the keyboard as the white 
notes, and the second row of 
keys as the black notes. Any 
other keys will give you asingle 
note pause. You can easily 
change the tune using delete, 
and plav it back at any time 
using f7. This program is 
deliberately simple. Without 
too much effort you could 
convert your VIC into a neat 
little sound synthesiser, with 
chords, drums, and melody 
lines. But that would be getting 
away from Games Program- 
ming — it would use up 
valuable memory, and we need 
that for other things. 

Effecting sound 

Now let's get on to the sound 
effects. Probably one of the 
first things you did when you 
acquired your VIC 20 was to 
type in some of the sound 
effects at the back of the 
manual. Some of them are very 
good, and they crop up from 
time to time in programs here 
and there. It's tempting to 
leave it at that — as I said some 
of them are very good. Unfor- 
tunately they're not original — 
they were thought up by 
someone else. If you're writing 
your own programs you want 
your own sound effects which 
exactly fit your theme; whether 
it's ducks quacking, tyres 
screeching, or aliens scream- 



ing, it's up to you. 

Most simple sound effects 
are generated by nested loops. 
Fig (iii) shows the two sfmplest 
loops. 



10 FOR J = 1 TO RP 
20FORNT = N1 TO N2 STEP SN 
30 FOR V =V1 TO V2 STEP SV 
40 POKE VLV 
50 POKE S,NT 
60 NEXTV 

70 FOR I - 1 TO 100*PS:NEXT I 
80 NEXT NT 
90 NEXT \ 

100 POKE V,C:POKE 5,0 

LOOP 1 

10 FOR J = 1 TO RP 

20 FOR V = VI TO V2 STEP SV 

30 FOR NT =N 1 TO N2 STEP SN 

40 POKE VL,V 

50 POKE S,NT 

60 NEXT NT 

70 FOR I = 1 TO 100*PS;NEXT I 
80 NEXT V 
90 NEXT) 

100 POKEVL,0'POKE 5,0 
LOOP 2 



fig (iii) 

In Loop 1 the volume loop is 
nested within the tone loop, 
and in Loop 2 the tone loop is 
nested within the volume 
loop. Loop 1 can be used to 
give some pleasant musical 
effects, and Loop 2 really 
comes into its own for those 
wierd alien sound effects we 



r 



have all learned to love (or 
hatef ). tf you type in the utility 
program "MANIAC SYNTHE- 
SISER" (Listing 2), you can play 
with these loops to your heart $ 
content, and when you get an 
effeel you like just copy down 
the values for inclusion intothe 
loops given in fig (iii). I've made 
up a table of iome values you 
might like to try when you start 
off, but whether you agree with 
my descriptions of these 
sounds is another matter] 



loops if you want to 
experiment further. 

Integrating sound 

Earlier in this article I men- 
tioned Integrated Sound. The 
only problem of going to a 
subroutine each time you want 
to hear something is that it 
slows down the action. Even 
worse, it can make the whole 
thing jerky if the sound only 



hold a note. You have to first 
write your program, then 
sketch out your sound efect 
sub- program and merge the 
two. The speed of the action 
should not change when the 
sound effect occurs — you wil 
just get a slight reduction in the 
overall speed. The more 
complex the effect the greater 
the reduction. The answer is 
not to go overboard with the 
integrated sound effects — 
keep them simple. You can 




DESCRIPTION 


RG 


N1 


N2 


SN 


VI 


V2 


SV 


PS 


RP 
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150 


200 
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2 


Machinery 
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Knock on metal 
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200 


160 


-10 
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200 


130 
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15 
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-1 
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Phaser firing 
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200 


130 


- 5 


15 
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-1 


0 


1 
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Something 






















coming 


1 


250 


130 


- 5 


15 


5 


-5 


0 


10 


2 



When you type in the program 
it's important to make sure you 
get the screen formatting right, 
but otherwise there shoulcTbe 
no problems. Loops 1 and 2 
have been included in this 
program as subroutines, and if 
you follow the listing through 
you will see that it's quite easy 
to add your own customised 



occurs occasionally. In order to 
avoid this you have to integrate 
your sound effect into the 
structure of the program. This 
can take some thinking about, 
and will vary from program to 
program. The trick is to find 
natural delays in your program 
structure, and never use 
FOR/NEXT loops simply to 



save the sound extravaganza 
for the triumphs and disasters, 
as you savour the moment of 
victory, of flounder in defeat. 

The difference between 
Integrated Sound and the use 
of subroutines is shown in 
Listing 3 and Listing 4. Back to 
the bouncing ball featured in 
the last article. In both 



programs a ball bounces 
around the screen, and bleeps 
each time it hits the edge. In 
BOUNCE A the program goes 
to a su broutrne to generate the 
sound, and in BOUNCE B the 
sound is integrated. It's a very 
simple example, but if you 
RUN the two programs you 
should notice the difference. 

So far we've been talking 
about aliens, frogs, rockets etc, 
and all we've got is the VlC's 
standard graphic set. If you've 
got a lot of imagination you are 
probably quite nappy with that 
— but it does take a lot. A 
square falling from a rectangle 
can be interpreted as a bomb 
falling from a plane, but a bit of 
realism woulo bring it all to life. 
That's what I'll be covering in 
the next article in this series. It's 
all about User Defined 
Graphics (UDC's) — they make 
all tne difference. 




Listing 1 



IB REN COMPOSER 


420 


REM DELETE NOTE 






29 : 


430 


I 






30 REM BRVN PHILLIPS 


440 


IF J=0THEMRETUFH 






40 : 


430 


J-J-l 






50 REM 1984 


460 


PR 1 1 M " 3" : 00SUB6-- >/•;!' 1 "-Mi -F T J' H 






£0 s 


470 


FORK- 1 TO J 






70 PEN IMIT KEYBOARD 


400 


primttrbk: i :?ph*<k? jTAB<4^ht<:k> 






1 90 I 


430 


NEWT 






SO D I ML < 1 3 > : D I MM ( 1 8 > : D J MN-I 1 S > 


500 


RETURN 






1 09 D I MPN t 1 2.1' : ■ ! D I MM T < 22 .) 


310 








110 V=36373 : 3=36876 


520 


REM PLflV TUNE 






1 20 FOR J = LTD 1 7 :R£fiDL< J > l ME: T 


530 








1 30 FOR J- 1 TO 1 7 ; RERDN < J> 1 HEX T 


540 


FORK- 1 TO J 






140 FOR J= 1 T 0 1 7 : REFlD NWK J > iNEXT 


550 


I FHT C K > =0 THE H59 0 






150 s 


560 


FOR VL-15TO0STEP-1 






160 ;REM SCR EE H DI3PLAY 


570 


P OKE S , NT K : ' : P OK E V , Y L 






170 : 


7.30 


NEXTVL 






1*G PRINT" 


59-0 


FOPTT=1TO2O0 :HEtfTTT 






130 GO3UB660 


600 


mei: :i I 




• 


200 J=0 


610 


POKE V,0iPOKES,0 






210 : 


620 


RETURN 






220 REM COMPOSE 


630 








230 : 


640 


REM SCREEN DISPLAY 






240 QETft* 


€50 








230 EFft**" "THEN240 


660 


PRINT"^MMI#IM>t^ COMPOSER " 






26B IFfl*-"H''THENRUN 


670 


ppiht " waraaM mmm m »muse LOWER" 






; 270 IFA'iC<fl*>-20THENOOSUB440:GOTO24G 


630 


PR I N'f 11 1ft Vlll'lllfi F V"3 RHD " 






280 IFR*="H"THEHGOSUB540 IGOT024Q 


69© 


P*INT"»»M#ft*ft*CiELETE TO" 






: 290 J=J + 1 :IFJ>20THEHJs«20jGOT0240 


700 


print' hm mmmm mmm hoi 1 f j E . " 






300 NT< J>-0iPN*< J>="PS " 


710 


PRINT" ffifefeMCfttlMMF 7 TO PLflV 






310 FOR 1 = 1 TO 17 


726 


PR INT "MM >it>t WMF 1 RE -RUM 9" 






J 320 IFL < I 1 =fl SC C Fit > T HEM MT < J > =N CI > 1 PM »<J>«fN* < I 3 


730 


RETURN 






' 330 NEXT! 


740 








340 IFNTC J>=OTHEM330 


750 


REM PFlTfl 






390 FUR VL«15TO0STEP-1 


760 








* 360 POKES, NT< J> iFOKEV.VL 


770 


ORTR 90 ,'83,33., 68,67,36,71 ,6(5 ,72 ,76 , 74 , 77 


,44, 


76, 


370 NEMTVL 


46,' 


53,47 






330 POKE V,0:POKES,O 


730 


ORTR 1 35 , 1 43 , 147, 151 , 159 , 1 S3 , 1£7 , 1 75 , 1 79 , 


133, 


137 


390 PR I HTTR3 < 1 3 PH* C J > f TRB < 4 > H T J > 


l-i 


, 195, 195,201 ,203/207 






40O GOT0240 


790 


DflTFlC ,C# ,D ,D# ,E ,F ,F# ,0 ,G# ,A ,fl# 


,B 




410 s 


,ctt 


.0 -D** . "E " 
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Listing 2 




10 REM HAM IRC SYNTHESISER 
20 i 

30 REM BRVN PHILLIPS 
40 : 

30 REM 1984 
60 : 

70 FOR I = 1 TQ9 : R E ADPS < I > I NEXT 
SO FOR I = 1 T09 t READOP < I > : NEXT 
90 FOR I = 1 T09 : R E ADLL < I > I NEK T 
100 FORI = 1 T09 : REflOUL < 1 1> ! NEXT 
FORI -1 TO 4 :REAQS< I > iNEKT 
VL =36878 
SNaS :SV=3 



FEh Lib. I JUL" r : TP [NOB 



110 

120 

I a 
192 
134 

136 t 

140 F l s = " gajgL'Jr' PJ " >: " 1 1 a wi WiMMPaMguM * ia f l f np op t i o f j=- 

150 cf * = " ^MMiiaiBiJ'^Li'ii'j.afrJ^jafflLiM.Mi 

160 CK*™ ,, ^I*I«^^M*!2l5ffiIHS3ailia USE CURSOR KEYS 

17.2 ; 

174 REM SCREEN DISPLAY 

176 s 

180 F0KE36379,2S 

1 SO PPI MT "iUfe^W I FlL IVNTHFSISER" 
28© PRIN I ■■HjWJiH]* REGISTER IgtGa 3" 
216 MTNT"P**ia21 1ST NOTE VUB158" 
220 PR I NT" !M33=I END NOTE I»J2»20O" 
238 F-KINI -Ifcl^l STEP NOTE HSN« 5" 
240 PPI HT" Bttias* 1ST VOL MHW 5" 
250 PRIMT"|1U6| END VOL if/2a 13 M 
260 PR I NT '"IM375 STEP VOL U&V* 3"' 

2 re PRINT "jMtiaafl PAUSE iJP30 0 M 
2SO PRINT M HIS9£ NO . REPEAT »?Pl 3" 

PRINT jlMim 

300 PRINT" MUM 1-S CHANGE VALUE " 

?4 0 PRINT"|*ISi F5 LOOP 1 

320 PRINT"|ftUI F7 LOOP 2 

338 PRINT"! 



; 

334 REM SELECT OPTION 

336 : 

340 GETA* 

350 IFA*«" "OOT0340 

rFVRi -Rf ■: O RNDV AL C ft* XI 0 THENCL *23 : J = VRL < R * 5 I0OSUB629I 
PRXNTCHR*<28>F1* iCK* :0 QTO4O0 
370 IFR*="H"THEHGO3UB740 SREMF7 
n : Mil = "FI"THEHGO3UBS60 :REMF3 
390 G0T0340 
392 5 

394 REM CHANGE VALUE 

396 1 

406 GET At 

4 IO tL=2eiGOSUB620 

420 I FRi= "S" THENCL-144 :GOSUB620 iPfclNTCHR#<2S>CC#jCF* ;0OTO34O 

430 IFHf ="||"THENOP(..T>«=OF<: J> + 1 : 1 FOP < J ) >UL. < 3 ' ' THENOP < J > = UL < J ) 

440 J F- A* -.± " J]" THENOP < T > =0P < J > - 1 i 1 FOP C JXLLC J ) THENOP < J > =LL < J > 

4 J.0 f ip f =S TP t OP < J 

460 LG=LEN<OP*> 

470 OP*"MID*' OP*,2.,LG-l •■ 

4S0 IFLG=3THEH0P*-" ll +0P* 

49© IFL0-2THEN0P*=" H +0F* 

50O PR1 NT "j-T 

510 FORI=iTOPSC J> 

520 PRINT 



10 REM BOUNCE R 
£0 ] 

40 PI«8164!P2-339e4 
50 CH=61 :CL-S 
6w x-iS :Y-0:?<1 = 1O :V1 -V 
70 Q«-l iDV*l 

m PR I NT "3" 

100 IPX 1 CM?X>20THEMDX*DK*- 1 : OOSU© I 70 
1 m !h-' ]ORV>21TMEHDV-DV*-l :0OSUei?a 

i» Pt)KD»l+X-23*V,CM 

I 4« P0KEPI+X-22*¥ r CL 

ise Kl-KtVi-V 

1£0 GOTO90 

170 FOKEV, 15 

ISO POKES- .. L' J B 

130 FOPI»1TO50!HEKT 

Vfu'1 P Ot: E V , 0 i POKE :- ., 9 

2I« RETURN 



listing 3 



^30 NEXT I 

540 PR1NTCHR* < 144>TRE<: 16^ rOP* 
550 8V* SON < OP < 6 } -OP < 5 > i *OP C 7 ) 

5ee SH»SGNt:opf:3 j -OP'-: 2^ :>*opc4> 

370 IFSV-C0THENK:^7 ?■>[>* = "-" :GO"3UE:6S0 
590 IFSV: OTHENK=7 sSO*«" " :GOSUB680 
590 I FSFKtfT HENH:=4 : SO* ■"*- " ; G OSUBiS 80 
600 IF'r H?--0THENK-=4 lS"0* = H1 " :GOSU8680 
610 GO TO 4*110 
612 3 

614 REM PRINT OFT SUE 
>-:i6 : 

620 PR J NT "3" 
630 FOR 1 = 1 TOPS < J> 
640 PRINT 
630 NEXT I 

660 PRlNTCHR#<CL>' , |»tt"MID#<STR*< J>^Z, I '"I 
670 RETURN 
672 : 

674 REM PRINT SIGH SUB 
676 : 

6S0 PR INT "9" 
690 F0RI = 1 TOPS'-K") 
708 PRINT 
710 NEXT I 

720 PRINTTAB'-ie^SGt 
730 RETURN 

732 r 

7H4 REM LOOP 2 
736 I 

740 FORN-iTOOFO} 

750 FORV-OP<3>T00P<«>STEPSV 

760 F0RNT=0P(2>T00P<3>STEPSN 

770 POKEVL.V 

780 POKES <■■ OP ( 1.1>,NT 

798 NEXTNT 

tfOO FOPI=lTOOP.;8> + 100:Nf XTI 
810 NEXTV 

S20 POKES<OP<1>> J ,0 
830 POKEVL.-e 
840 NEXTN 
350 RETURN 
852 I 

854 REM LOOP 1 

856 : 

86© F0RN»1T0QP<9> 

870 FORHT=0P<2> rOOP C 3.> iTEPSN 

380 FORV=OPe:5:)TO0P* 6)STEPSV 

S90 POKEVL,V 

908 POKES COP C 1 > >,NT 

910 NEXTV 

920 FORI-1TO108#OP<8> sNEXTI 

:0 nf: TNT 
940 POKE8<OP<1>>,0 
950 POKEVL , 0 
960 NEXTW 
97Q RETURN 
972 : 

974 REM OATA 

976 : 

968 DATR 1 r 3^4 r 3, 7,9^9, 1 1 , 12 
990 DRTA3, 1 50 r 200 ,5,5/ 1 5 r 3*©^3 
1O00 DP,TAl,128,128,ly8,0,t*0rl 
1O10 DRTA4.233,233,20, 15, 13, 15. 10,25 
1020 DRTA36S74 r 36873 , 36376 , 36877 



10 REM BOUNCE B LfUmg 4 

20 : 

30 V= 368 78 :S» 36875; 

40 P1=S.164:P2=33S84 

38 CH"81 :CLm2 

60 X=10 !V=O:K1=10:V1-V 

65 POKES, 210 

70 D>i= 1 iDV=l 

30 PRINT"3"' 

90 X=X+DX t V=V+DV : POKE V * 0 

10O I F X < 1 ORX > 20 THE NDX =0 X+ • 1 : POK EV ,15 

HQ IFV<10RV>21THENDV=DV*-1 :P0KEV,l3 

120 P0KEP1+X1-22*V1 ,32 

138 POKEPl+X-22*V ,CH 

140 P0K"EP2+X-22*V.rCL 

ISO Xl=XsVl"V 

L...J i,mT09O 
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Mike Roberts and 
Simon Rockman 
investigate the smaller 
of Commodore's new 
offspring, the 
Commodore 16. 




THE COMMODORE 16 IS 
packaged in the same type of 
box that has clothed 
Commodore 64s and VICs for 
the past few years. The 
machine's colour scheme is 
rather different to the CBM 64; 
it looks like a negative — 
Kiinmetal box and a grey 
Keyboard. 

The ports at the back of the 
box show a departure from the 
64/VIC stable with the 
omission of the R5232C 
interface and the parallel user 
port. 

Most remaining features 
have been changed] the 
cartridge/expansion port has 
been reduced in size to stop 
people shoving CBM64 
cartridges into a C 1 6. 
Commodore say that no RAM 
memory expansion will fit into 
this slot, only cartridges, 
although 'Memory Expansion" 
is written above it. Com- 
modore's answer is "We 
know"; apparently the 
moulding was made by a 
Chinaman or something. It is 
unknown whether the highly 
advanced structure of the CBM 
64's slot is duplicated with the 
facility for second processors 
etc. 

The two D9 connectors of 
the CBM 64 have been 
dispensed with and replaced 
with mini DIN connectors: this 
means you can only use 
Commodore's joysticks but 
even their new 'ni-tec' style 
ones are not the best on the 
market. This is foolish since it is 
so easy Lo make an add pi or far 
use with any joystick. Nodoubl 
there will be a roaring trade in 
adaptors. There is also one 
other problem with joysticks: 
on the box they are labelled 
TORT 0' and TORT 1': BASIC 
thinks they are 'JOY (1)' and 
JOY (2)' — the mysterious 
Chinaman perhaps? 

The cassette recorder 
socket is also a mini DIN 
connector; this is because the 
C16 cassette deck is different to 
the old tape decks. This doesn't 
really matter with the C16 as a 
cassette deck gets supplied 
with the computer. 



COMMODORE'S 

LATEST 

NUMBER 



Thankfully, Commodore 
have left the Serial BUS and the 
audio/video connector alone. 
Since all Commodore's existing 
peripherals which use these 
ports will work straight off., 
there are already printers and 
disc drives available for the 
machine: this is a welcome 
change from the usual state of 
affairs where the user has to 
wait up to two years for any 
peripherals at all. 

The ,key board is up to 
Commodore's usual excellent 
standards and probably 
represents most of the 
component cost of the 
machine (it did on the CBM64 
and VIC). Changes made from 
the VIC/64 keyboard include 
four separate cursor keys, an 
escape key, and various 
modifit at ions to the layout or 
the keys to facilitate these 
changes. The cursor keys are 
now on the top right of the 
keyboard . This is conf usi ng to a 
user who is experienced with 
the Commodore keyboard of 
old, but it is extremely logical 
and easy to get used to for the 
first time user. 

Inside the C16 

The internal hardware reveals 
some surprises. Most of the 
inside is driven via one big 
chip: called either the 7501 or 
the TED chip depending on 
your inclination, it combines a 
G510 processor at 2MHz with a 
sound generator, timers, 
i n p u t /o u t p u t , memory 
banking, and graphics 
generation. In all it has 19 
registers to control things {in 
order of graphics ability: the 



Spectrum has 1, MSX has 6, the 
BBC has 17, the Commodore 64 
has 47). 

Sound ability is as good as 
any other computer although it 
only has two channels — either 
two sound channels or one 
sound and one noise (for 
special effects). Nearly all the 
advanced sound features of the 
SID chip have been left out like 
ADSR, filtering, and mod- 
ulation, 

Graphics ability is superb. It 
is natural that this and the Plus4 
will be compared with the 
Commodore 64 as there are a 
lot of similarities in spec; the 
graphics are different and 
there are currently two schools 
of thought as to which is better, 
the CBM64 or the C16 

No sprites. • . 

The big difference lies with 
sprites. These wonderful things 
tnat make games programming 
easy have been chopped from 
the C16. In their place is a 
software simulation of them 
from BASIC where you can 
extract an area of the screen 
and store it in a string. This 
string can then be recalled and 
put back on the screen at any 
point. There are also other 
options to manipulate these 
objects, but they are not true 
sprites; a large 120 byte object 
takes about a quarter of a 
second to write to the screen, I 
feel that the world can live 
without sprites for at least 
another computer generation 
(about 18 months}; the 
Commodore 64 and Atari were 
Just too far ahead of their time. 



* . .But more colour 

The trade-off against the sprites 
is more colour. The screen of 
the C16 can have 128 colours 
(121 excluding black) made up 
of 16 colours, B luminence 
levels, and flashing. Screen size 
is 40 x 25 text with four other 
graphics modes. The other 
graphics modes are 320 x 200 
with the previously mentioned 
128 colours being used in a 
colour map system, and 160 x 
200 in a multicolour form. Both 
hi -res screens have an option 
to leave four text lines at the 
bottom of the screen. There are 
some other graphics modes 
and options but tnese are only 
available by POKEing. UDCs 
are obtained by POKEing and 
manipulation of registers. 

The manual gives no hint of 
these although they are very 
straightforward to obtain. 
When playing with UDCs one 
other feature becomes 
apparent. A character gen- 
erator is 2K long (256 x 8 bytes), 
the C16 one is only IK long. 
How come? Well, the long and 
short of it is that the C16 uses a 
hardware reverse field 
attribute. The top bit of the 
current character displayed 
indicates whether it is inverted 
or not. The advantage of this 
lies in memory consumption. 
The disadvantages are that you 
can only have 126 UDCs, and 
flashing works in a rather 
strange way, A reverse field 
space is shown as a black 
square; when you flash it 
instead of getting a flashing 
square nothing happens. This is 
quite confusing until you 
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realise l hat a flashing space 
does n't change. 

Other modes not docu- 
mented include Extended 
Background Colour mode, 
which gives you different 
background colours as well as 
foreground colours, and 
multicolour characters where 
each character can be made up 
out of a number of colours. 
There may be others but, 
without a technical manual, I 
cannot ascertain them. 

Programming the C16 

While investigating the ROM 
in the machine I came across a 
strange quirk. Before getting 
the manual, I was PEEKing the 
top end of ROM to discover 
the BASIC keywords. Doing 
this produced garbage and not 
the codes that I was expecting. 



However, entering the monitor 
and interrogating .memory 
revealed them: all the memory 
paging systems of the Plus 4 
nave been left in, so when you 
try to PEEK the ROM theBASJC 
pages it out to allow access to 
the RAM beneath. This is 
alright in a G4K Plus 4 but in a 
16K C16 there is no memory 
there — just garbage. 

This brings me onto another 
point. The BASIC (covered in 
the latter half of this article) is 
ideal for an inexperienced user 
or an experienced BASIC user, 
but what about us machine 
code hacks and people that 
wouldn't use BASIC if they 
were paid to? 

The answer is TEDMON — 
a full feature assembler 
disassembler, monitor, 
debugger. It is similar to 
Extramon 7,5 and is very good 



indeed. This makes writing 
assembly language very easy as 
you already nave most of the 



development software built in, 
Here is a list of monitor 



A ASSEMBLE 
C COMPARE 

D DISASSEMBLE 
F FJLL 

C CO 

H HUNT 

L LOAD 

M MEMORY 

R REGISTERS 

S SAVE 

T TRANSFER 



Assemble a tine of 6502 code 
Compare two sections of 
memory and report differences 
Disassemble a line of 6502 code 
Fill memory with the 
specified byte 
Start execution at the 
specified address 
Hunt through memory for 
all occurrences of certain bytes 
Load a file from tape or disk 
Display the hexadecimal values 
of memory locations 
Display the 6502 Registers 
Save to tape or disk 
Transfer code from one section 
of memory to another 
eXit TEDMON 





The monitor can also be called 
by using the reset button. This 
is a great featureand is in a little 
recess just by the power supply, 
Press it in and the machine goes 
hack to its power on state — 
memory contents are pre- 
served but it is awkward to get 
at them Tht L beauty ol it all 
comes when you keep the 
STOP key pressed down at the 
same time as you press in the 
reset key: the computer jumps 
into the monitor, key in X (for 
eXit) and you are back in 
BASIC, complete with intact 
program. 

BASIC on the 16 

Commodore BASIC has been 
around in one form or another 
since the early PET in the mid 
70's; little has happened to it 
since then. In the outside world 
fancy, structured BASICS have 
been the order of the day. BBC 
and QL BASIC are so far 
removed from the original 
Dartmouth BASIC that they can 
hardly be called BASIC at all. 
The Commodore 16 is the first 
major departure from the 
standard Commodore BASIC. 
The 64 and VIC use BASIC 2.0, 
the business machines use 
BASIC 4.0, The Commodore 
16's BASIC 3.5 does not really 
fall between the two but goes 
beyond BASIC 4.0. It 
incorporates most of the 
features of BASIC 4.0 and adds 
many new graphics and sounds 
u) commands. The only com- 
and which is missing from 
BASIC 3.5 but is present in 
BASIC 4.0 is RECORD. 
RECORD aids the accessing of 
data in a random access file; 
this omission is a shame be- 
cause random access files open 
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up (no pun intended^ great 
scope for business program- 
ming. They can still be imple- 
mented but sending bytes off 
one at a time is a little 
laborious. 

There are lots of new 
commands in BASIC 3.5, some 
replace the POKEing required 
on ihe Commodore 64 and 
some add extra functions. They 
divide up into five main 
sections: structure, toolkit, disc 
handling., graphics and sound. 

Structure 

The IF. .THEN structure has 
finally sprouted an ELSE tag. 
Most Commodore program- 
mers fail toseethe value of this, 
after all you can always put the 
next statement on the 
following line. Where ELSE 
really comes into its own is in 
conjunction with a COSUB. 
Consider this routine: 

10 IF Z =1 THEN GOSUB 100 

ELSE GOSUB 200 

20 PRINT "BACK FROM THE 

ROUTINE" 



Without the ELSE it would have 
to look like this 



10 IF Z=1 THEN GOSUB 100 
15 IF Z : 1 THEN GOSUB 200 
20 PRINT "BACK FROM THE 
ROUTINE" 



Without the test in line 15 the 
program would always get to 
200, The ELSE function is a very 
valuable addition to Com- 
modore BASIC, 

Brand new structures are 



DO.. LOOP WHILE and 
DO. LOOP UNTIL. These allow 
a FOR. NEXT type of loop 
where ihe control variable can 
be altered in the middle of the 
loop. They do of course mean 
lhat any program with the 
variable DO in it will not work. 

Most Commodore users 
will be familiar with the line 



10 GETA$:IFA$=" "THEN10 



Which waits for a key to be 
pressed. Well Commodore 
nave decided that this is So 
common that they have added 
a command GETKEV which 
docs the same thing. 

The 1NSTR command makes 
data validation much more 
simple, it returns the position 
in a string or a substring so 
PRINT 1NSTR ("NNANNN 
"A") will give the answer 3. 
Think how useful this is for 
adventures, all you need is a 
INSTR ("NORfHSOLJTHLAST 

WEST" ,[>$). 

To ncaten up output there 
is the PRINT USING command, 
this allows you to define the 
shape of the output and the 
decimal point ana pound sign 
are looked after by the 
computer. Adventure writers 
will appreciate the RESTORE 
< line number > feature and 
everyone will appreciate the 
TRAP < linenumber > com- 
mand which causes the 

f program to jump to a specified 
ine if an error occurs. This can 
lead to sloppy programming 
but its benefits, in preventing 
the user of a BASIC program 
getting into the program when 
an error occurs, far outweigh 
the disadvantages. 



Toolkit 



From the early days of the PET 
there have been add-on 
toolkits for the PET. The C16 
comes with one built in. Most 
prominent is the HFLP key. 
When an error occurs in a 
program pressing the HELP key 
causes the line to be listed with 
the offending statement in a 
multi-statement line flashing. 
The VIC and 64 have always 
required a machine code patch 
to allow them to use the 
function keys on the left hand 
side. The C16 has a KEY 
command. Just typing KEY 
produces ,i lis! of the key 
definitions on the screen. KEY 
followed by a number and a 
string allocates that string to 
the key specified by the 
number. Even the HELP key can 
be redefined. 

An AUTO command 
provides automatic line 
numbering. It works in an odd 
fashion, you have to type 
AUTO and then the increment. 
Then you start entering the 
program with a line number 
and then all the subsequent 
line numbers are generated for 
you. Ihe AUTO command is 
not quite fast enough and can t 
keep up with a key defined 
with a message and a carriage 
return. The AUTO mode is 
switched off by hitting return 
over a blank line. 

The RENUMBER command 
neatens up programs and 
allows forgetful program-mers 
to squeeze in that essential bit 
of code which was missed out. 
Unlike the dreadful renumber 
in Simons BASIC thisone works 
pro per lv and renumbers 
GOTOsand COSUBs 



The? toolkit for the old PET? 
had a great TRACE function. 
This gave the line that was 
being executed and the last few 
lines above that in a window. 
The C16 just prints out the line 
being executed at the current 
print position. This means that 
the screen gets cluttered with 3 
load of line numbers and 
cannot see what is supposed to 
be going on. It is switched on 
with TRON and off with 
TROFF. 

Disc handling 

BASIC 4.0 programmers will be 
familiar with all these 
commands, 

BACKUP provides a fast 
backup between drives on a 
dual drive unit. The only way of 
using this is with a 4040/8050 
type drive and an interpod 
since the 1542 is only a single 
drive. There may be a dual 
drive in the pipeline; one was 
pictured in Commodore's 
report to shareholders. 

DIRECTORY shows the 
contents of a disc without 
destroying any BASIC program 
in memory. There is no 
CATALOG command as used 
in BASIC 4,0. 

DLOAD and DSAVE load 
and save files from and to disc. 
HEADER formats a new disc; 
there are two ways of doin 
this, a full HEADER whic 
formats the whole disc and a 
quick HEADER which just 
formats over the directory on a 
disc which has already been 
used. The former is probably 
safer since it ensures the whole 
disc is safe to use and there are 
no bad sectors. RENAME does 
just that; it allows the name of a 



file to be changed on the disc, 
ideal for archiving a file you are 
working on, 

COPY is slower than backup 
for copying a whole disc and 
does not formal the disc it is 
copying onto but will copy one 
or a selection of files. 

Overall, the disc handling 
commands are a very useful 
addition — for disc users — but 
how many people will spend 
£230 on a disc drive for a £140 
computer remains to be seen. 

Graphics 

* 

By far the greatest improve- 
ments in Commodore BASIC 
have occurred in the field of 
graphic commands. The use of 
high resolution graphics really 
clobbers the memory, in high 
res mode the user is left with 2K 
to work with. Clever machine 
code could eek this out but 
most users will want to use 
BASIC. 

The non-high res com- 
mand is COLOUR. This 
replaces all the messy POKEing. 
There are three parameters to 
this command: 

type, colour and brightness. 
The type is a number between 0 
and 4; 

0 — Background 

1 — Character {INK) 

2 — multi colour 1 

3 — mulli colour 2 

4 — border 

To use the high resolution 
graphics there is the GRAPHIC 
command. This allows for two 
modes, a 320 by 200 mode 
where the colour resolution is 
limited to two colours per 64 
pixels and a multi colour mode 
which allows four colours per 
64 pixels. There is an option to 



clear the graphic mode as you 
enter it. Tne graphicscreen can 
be cleared with the 5CINCLR 
c o m m a n d. The DRAW 
command will either draw 
from the last point or from and 
to a specified point. The colour 
can be given for each line. One 
of the major problems with a 
graphics screen is the difficulty 
of printing text to it. Drawing 
out a whole word can be very 
laborious. The C16 has two 
ways of overcoming this. The 
first is a text window at the 
bottom of the screen which can 
be printed to and which scrolls 
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in tne normal way. The second 
is the CHAR command. This 
either writes or erases a given 
string at a specified position; it 
is slow but allows the string to 
be put anywhere on the 
graphics screen. The BOX com- 
mand is a fast alternative to 
using four draw commands. It 
is possible to produce a filled or 
rotated bo*. The CIRCLE 
command is a little slow but 
makes up for that in its 
flexibility; it can be used to 
draw any polygon or oval. 
Colour fill is quite difficult to 
write but this is no problem on 
the C16 which has a PAINT 
instruction. The 121 colours 
make the C16 a very pretty 
machine. 

An attempt to mimic sprites 
has been made by the inclusion 
of the commands G5HAPE and 
SSHAPF. These suck graphics 
from the screen into a string 
which can then be squirted 
back onto a different part of 
the screen. There are flags for 
different logical operations 
which can be used to produce 
different effects when re- 
printing the software sprite. 



Sound 

Sound on the C16 is a doddle 
when compared to the 64. This 
is partly due to the new BASIC 
commands and partly due to 
the lack of facilities. There are 
only two commands, VOL and 
SOUND, There are two musical 
voices and one noise channel. 
The parameters for SOU N D are 
the voice number, the note and 
the duration. It won't be long 
before we start to learn the 
standard zapping sounds. 



Final points 

The manual is excellent and 
way past Commodore's usual 
standard. It is informative and 
instructional for the first time 
user. For the experienced 
person there are memory maps 
and register details. 

At only 16K the C16 looks a 
bit on the slim side, especially 
as the system cust out 4K for the 
operating system and screen. 
This leaves you with 12K for 
programs. This is not too bad 
considering that Commodore 
machines are very frugal with 
memory consumption. 

Finally, another 10K 
disappears when using hi-rcs 
graphics, thus leaving only 2K 
for the user. Through clever 
programming, an extra 2K can 
be extracted from the machine 
making a grand total of 4KIM 

All we can hope for is that 
memory expansion units 
become available as soon as 
possible., if not from 
Commodore then from third 
party manufacturers. 




COMMODORE 

YOUR BEST INDEPENDENT COMMODORE MAGAZINE 




Whatever you do, don't let this happen 
to you. When you rush down to your 
newsagents to get your copy of the 
latest Your Commodore don't suffer the 
disappointment of being told they've 
none left. 

Why not sit in the luxury of your 
own home and feel safe in the 
knowledge that your copies will come 
neatly wrapped winging their way 
through the post and find themselves 
popping through your letter box? 

Whatever your interest in the 
Commodore range of computers and 
peripherals, you simply cannot afford to 
miss a single issue. The magazine is 
packed with news, reviews of the latest 
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SUBSCRIPTION ORDER 
FORM 

Cut out and SEND TO: 
YOUR COMMODORE 
INFONET LTD., TIMES HSE S 
179 THE MARLOWES, 
HEMEL HEMPSTEAD, 
HERTS, HP1 1BB 
Please commence my personal subscription 
YOUR COMMODORE with the issue 

SUBSCRIPTION 
RATES 

(tick as 
appropriate) 



£13.40 for 12 issues 

UK 

£15.30 for 12 issues 
Overseas Surface 



£31.20 for 12 issues 
Overseas Air Mail 



software, information about the books 
for sale, articles to help you with your 
programming, games to type in and 
play, useful routines to make your 
computing life easier, and all sorts of 
useful, informative and entertaining 
features. So whether your interest is 
purely in the latest games available for 
the VIC 20 or in reading a serious 
review of the most recent hardware for 
your Commodore, you must ensure that 
you read and inwardly digest every issue 
of Your Commodore. 

And it's so easy to do! Just fill out 
The form below, write a cheque and 
send it off to the Subscriptions 
department. You know it makes sense! 



; am enclosing my (delete as necessary) 
Cheque/Postal Order/International Money 

Order fori _ 

(made payable to ASP ltd) 



Debit my Acce$s/Barclaycard+ 
(icdeiete as necessary) 
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Please use BLOCK CAPITALS and include post codes. 



Name (Mr/Mrs/Miss) 
(delete accordingly) 



A ddress 



Signal ure 



Date 



ATTENTION! ATTENTION! ALL COMMODORE USERS! 

A FREE LIGHTPEN! 



Yes a FREE Light Pen! with every GRAPHKIT! 
Graphkit is the ultimate in drawing!, designing!' or 
paintingl (using the light pen of course, which 
incidentally has a full 3 year warranty!) Graphkit will 
amongst other things allow you to: 

• Draw free handed on the screen anything from a 
Micky Mouse to your latest integrated circuit! 
With all the fill odour and erase facilities of course! 

• Save/load your latest master piece to/from the 
disk/tape drive 

• Or directly copy the drawing on the screen to the 
printerf And keep it for ever or send to a friend as a 
post card? 

• Design your own colourful sprites and characters 

• Play the games in the package! or use the light pen 
in your own games/education/programs 



GRAPHKIT is available on disk and tape. Tape 
version is €1595 and disk version (recommended] 1 is 
£1995 




All you 1 540/1 541 disk users DMON! Is here at last. Dmon is the disx. monitor you have been waiting for it will 
allow you to: 

• read./ write blocks from /to the disk 

• display and edit blocks on the screen 

• display and send disk mess ages /commands 

• transfer your programs from tape to disk or disk to disk or even disk to tape! • and more! 
DMON comes on DISK at only £3 95 

TORNADO 20/64 

Do you use tapes? Are you sick and tired of waiting 
for your programs to be Loaded /Saved from/on the 
tape? Then you need a TORNADO"! Tornado allows 
you to Save/Load/Verify your Basic/machine code 
programs faster than a CBM 1541 disk drive does! 
Due to popular demand! Tornado now comes with 
new and more powerful commands plus extra 
instructions to assist you in making fast versions of 
your existing machine code/Basic programs. 
Tornado is available on tape for CBM 64 and BK + 
Vic 20. 

BREAKER 



20/64 

Do your Run /Stop and Restore keys often fail? Do 
you want to come out of those crashes?! Or get into 
those unbreakable programs?! Then what are you 
waiting for, get yourself a BREAKER!! Reset switch 
and let your computer know who is the boss!' 
Breaker can be connected to your machine In 
seconds, no soldering. Included with the Breaker is a 
copy of basic recovery software on tape, Now 
available for any CBM 64 or Vic 20. 




BSF CSL, 82 FURNACE DRIVE, CRAWLEY, W SUSSEX 



YC/ 12/84 



RH10 6JE. 



Please send me Tornado at £9.95 * my 

free! Breaker 



Please send me Breaker at £7.95 

Please send me , Light Pen at £11 .95 

Please send me Graphkit at £1 5 95 (tape) + my free LP 

Please send me Graphkit at £19 95 (disk) + my free LP 

Please send me DMQN at £9.95 



I enclose cheque.'PQca&h to the sunn of f 

Name Computer 

Address rr ,,, r 



Please use this form and block letters only. All prices 
are inclusive of p&p (mail order only., add £2 if outside 
UK), Please post to. 

BSF CSL, 82 FURNACE DRIVE, C RAW LEY, WEST 
SUSSEX RH10 6JE. 
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Getting into a loop 
over BASIC? Then 
follow A P and D f 
Stephenson's advice 
on conditional 
processes and loops in 
the third part of this 
series. 



THE POPULAR PRESS IS 
fond of implying that com- 
puters, in some way or another, 
have electronic brains' and 
that they work things out for us* 
This is typical media rubbish. 
Compulers don'l know how to 
work anything out. They do 
exactly what they are told and 
nothing else- If a human 
doesn't know how to solve a 
problem then no computer, 
however much it weighs or 
costs, can solve it. Naturally, 
every problem could, in 
thei*ry, eventually be solved by 
some form of trial and error 
process but this is not really 
solving the problem — it is just 
laboriously eliminating the 
methods which won't solve it] 
Fortunately, the computer 
works so much faster than 
humans that even trial and 
error methods are often 
practical, even if it involves 
working through millions of 
incorrect answers before they 
hit, by chance, on the right 
one. Perhaps it is this which is 
partly responsible for the myth 
that computers have "intelli- 
gence'. Nevertheless, there is 
one statement in the BASIC 
vocabulary which, superfi- 
cially, appears to imbue the 
computer with some intelli- 
gence. This is the IF/THEN 
statement because it appears 
that the computer is capable of 
making a dedsion. (In reality, 
the computer doesn't makethe 
decision at all bul il seems as if 
it does). The format of the IF 
statement is as follows. IF 
condition THEN action. 

Example: 

IF A = 20 THEN 110 

The condition is 'if A = 20' 

The action implies 'GOTO 
line 110 for the next 
instruction' Whether the 
action is carried out or not 
depends entirely on the truth 
or falsity of the condition, Jf it is 
true, the action after the THEN 
part is obeyed. If fake, the 
action is ignored and the 
program continues with the 
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next line number following the 
IF statement. In the example 
above, if A was indeed 20, the 
computer would go to line 110, 
but if it was not 20, the program 
would simply carry on to the 
next line instead of jumping to 
110. It is important to point out 
that the particular action to be 
executed if the condition is 
true is not necessarily a simple 
jump to a line number. Here 
are some examples of 
legitimate IF statements: 

IF A > =25 THEN X = X+1 

IF the condition is true, the 
action is a simple increment 
action on X. 

IF BF > K*(B+3} THEN BF = 
K*{BF+3} 

IF A = 30 GOTO 236 

(Notice here that the word 
THEN can be missed "out and 
replaced by GOTO if the action 
is a jump to line number) 

IF DS = K THEN Z = Z+3:PRINT 
D5 

Notice here that the action can 
be extended to more than one 
stafemem providing the usual 
colon delimiter is used to 
separate them. The rule is that 
alf statements which follow the 
THEN pan and whic h belong to 
the same line number are 
executed if the condition is 
true. If the condition fs false, 
none of them are executed and 
the program continues at the 
next line number, 

It is clear from all this that 
although the IF statement 
appears to make a decision, it is 
not a decision in the 



intellectual sense. A true 
decision is based on a 
judgement formed after 
considering ihe relative merits 
of alternative solutions to a 
p rob tern. The computer is not 
making a decision at all. It has 
no option but to act on the 
value of a variable so it is still a 
moron, behaving according to 
directions given by human 
intelligence. 

We are promised that the 
next breed of computers now 
on the drawing board, will 
usher in the so-called fifth 
generation revolution. These 
are said to have artificial 
intelligence built into them. It 
remains to be seen whether 
this is true intelligence or 
merely an increase in memory 
processing ability. In the 
meantime it is comforting to 
rely on the following 
definition; 'Intelligence is that 
which a computer does not 
have'. 

It will at least preserve 
man's dignity for a bit longer. 

Repetition 

A computer is ideally suited to 
carry out repetitive tasks. That 
is to say, an identical process is 
carried out on a variable, for a 
certain number of times. 
Although the process is 
identical, it is clear that 
something must change during 
each repetition or nothing 
much would be achieved. The 
following terms, relating to 
repetitive tasks, are well 
standardised. 

{a) Loop: the general name for 
value, 26 is the finishing value 
(b) Cycle: one complete 
process. 



(c) The Loop Variable: the 
particular variable which is 
changed during each cycle. 

(d) The increment: the amount 
by which the foop is variable is 
changed each time. It can be 
either positive or negative. For 
example, the increment could 
be +3, meaning the variable is 
increased by 3 or -3, meaning 
the variable is decreased by 3, 
within each cycle. 

(e) The starting value: this is the 
value given to the variable on 
entering the loop, 

(f) The finishing value: the final 
value required of the loop 
variable. When the loop 
variable has reached this value, 
the repetitive process is 
complete and the program is 
arranged to come out of the 
loop. 

As an example, to illustrate 
the meaning of these terms, 
suppose we want the variable A 
to grow, one at a ti me, from 5 to 
26 within a loop, then A is the 
loop variable, 5 is the starting 
value,. 26 is the finishing value 
and the increment is +1. As a 
further example, suppose B 1 is 
to diminish from 300 to 200 by 
increments of 5, The loop 
variable is B1, the starring value 
is 300, the finishing value is 200 
and the increment is -5. 




Components of a loop 

Bearing in mind the points 
raised above, a loop will consist 
of the following components: 
(a) Initialisation: Preparing the 
loop for entering the loop. This 
will often be no more lhan a 
simple assignment for setting 
the starting value of the loop 
variable. 
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(b) The process. This could be 
very simple, such as simply 
printing out the value of 
the variable each time round 
the loop or it could be a highly 
complex mathematical 
operation. It could even be a 
rearrangement of letters within 
a word. En fact the process 
could be almost anything, 
limited only by the imagination 
of the programmer. In some 
cases, loops are used merely to 
cause a delay somewhere 
within a program. For example, 
to display a screen message for 
just sufficient time for the 
operator to read it and decide 
the appropriate action. In such 
cases, the actual process is 
ouite unimportant providing 
the execution time is judged to 
be equal to the required delay. 
It should be mentioned 
however that using a loop for 
inserting a delay is not to be 
recommended. It is crude and, 
unless you know the execution 
time of the statements which 
form the process, is little more 
than a trial and error exercise. 
(C} The incrementation; The 
loop variable most be altered 
in some way ready for the 
next cycle. There is no hard 
and fast rule as to the position 
of the incrementing proce- 
dure. Sometimes it may be 
advantageous to increment 
be tore and sometimes after the 



start of each process, 

(d) The cnd-of -loop-test: This 
is simply a check on the value 
of the loop variable. It is 
made each time round the loop 
to see, if it has reached its 
finishing value. If it hasn't, the 
process is repeated. If it has, the 
loop must be exited. 

The following simple 
programming examples will 
help you to become familiar 
with the terms, 



Program 3.1 
100 A=1 
110 PRINT A 
120 A=A+1 

130 IF A > 20 GOTO 110 
140 END 

No apologies are made for the 
childish simplicity of the 
program. It is quite good 
enough to illustrate most of the 
points already made. The loop 
extends over the lines 110 to 
130. Line 100 initialises the loop 
variable by a simpleassignment 
statement. The process is 
simply to print out the value of 
A each time round. Line 120 
deals with the incrementation 
of the loop variable* the 
increment being + 1 each time. 
Line 130 handles the end-of- 
loop test by diverting the 
program back to the start of the 



loop each time providing the 
value of the loop variable still 
remains under 20. When it has 
reached 20, the loop exits and 
the program stops. In short, the 
program prints out the 
numbers 1,2,3, . . .19. To 
show that the same objective 
can be achieved differently, 
study the next program. 

Program i.2 

100 A=-1 

110 A=A+1 

120 PRINT A 

130 IF A 20 GOTO 110 

140 END 



This time, the incrementation 
has been carried out before the 
process but, to satisfy the same 
objective, the loop variable is 
initialised to -1. It may be 
asked, 'Which is the best way?' 
There is no straightforward 
answer to this since situations 
can arise where the second 
version is more convenient. 
However, the first version is 
easier to follow. It is more 
logical'. Indeed, we can lay 
down the general rule that if 
there is more than one way of 
achieving the same result, 
always choose the one which is 
easier to follow, even if it 
happens to be a little less 
efficient and takes a longer 
time to execute. Saving a few 



microseconds here and there 
can sometimes be important 
but not very often. Tne vast 
majority of programs execute 
almost instantaneously anyway 
(at least as far as humans are 
concerned). Although a lot has 
been written about saving 
computer time, in the vast 
majority of programming 
applications, the advantages 
are often academic rather than 
practical. Avoid using 'clever' 
tricks just to show you are 
clever. You may earn the 
temporary admiration of a few 
neophytes but not for longu 
The watchword of good 
structure is clarity. 



Bugs in loops 

When programming a loop, 
there are two areas in which 
bugs delight to lurk, 
{a} In correct number of loops: 
It is very easy to be 'one out in 
the loop count. For instance, ,ir\ 
both Programs 3,1 and 3.2, it 
quite possible that the original 
intention was to print out tht 
value of A from 1 to 20 insteac 
of to 19. The error, responsible 
for an incorrect loop count, 
can lie in either the 
initialisation or the end-of- 
loop test. 




(b) The endless loop: It Is easy, 
in fact ridiculously easy, to fall 
into the endless loop trap. 
Instead of revolving round a 
certain number of times, the 
loop goes on for ever. In other 
words, the program is locked 
within the loop and can never 
escape to the rest of the 
program. The most common 
cause of the bug is a jump to an 
incorrect line. For example, in 
Programs 3.1 and 3,2, if the IF 
statement returned control to 
line 100 instead of 110, it shou ld 
be easy to see that an endless 




loop situation would exist 
because the effective 
increment is cancelled by re- 
initialisation each time. It 
would iiho happen if the end- 
of-loop test was searching for a 
number which could never be 
reached. For example, if we 
had written 

100 IF A -20 GOTO 100 
it is evident that this value of A 
would never be reached so an 
endless loop would be created. 
If the increment is positive and 
the starling value is greater 
than the finishing value, you 
have an endless loop. An 
endless loop will also arise if 
the increment is negative and 
the starting value is less than 
the finishing value. Unfortu- 
nately, the cure of loop bugs 
is not always so easy to spot. If 
the loop is at all complex, it may 
require a good deal of 
detective work and the 
occasional bout of cursing 
before the cure is found. Very 
often, curing one fault initiates 
another, particularly it you 
have been careless with regard 
to structure. 

The FOR/NEXT loop 
method 

Although the previous method 
of organising a loop is quite 
satisfactory, the designers, of 
BASIC were kind enough to 
provide us with a pair of 
statements which were 
intended to make life a lot 
easier. The FOR statement is 
used at the siart of the loop and 
the NEXT statement marks the 
end of the loop. The process is 
in the middle. Although the 
Commodore User Manual 
describes the use of the 



FOR/NEXT loop structure, we 
will start from scratch in order 
to amplify some of the points 
made. The format of the FOR 
statement is as follows, 
FOR variable = starting v aiue 
TO finishing value STEP 
increment 
For example, 

FOR A = 1 TO 20 STEP 1 

This will head a loop in which A 
will start at 1 and carry on until 
it reaches a value of 20, 
incrementing by 1 each time 
round the loop. The bottom of 
the loop is defined by the 
simple statement, 
NEXT A 

Note that the FOR statement 
does quite a lot. It combines 
the role of initialisation, 
incrementation and, surpris- 
ingly, end-of-toop test all in 
one go. To illustrate the 
elegance of the FOR loop and 
to see how it compares with 
previous work, study the 
following: 

Program 3.3 

100 FOR A - 1 TO 19 STEP 1 
110 PRINT A 
120 NEXT A 




This will produce identical 
results to the previous two 
programs — it prints out the 
value of A from 1 to 19 
inclusive. It does not require 
the addition of the IF statement 
to terminate the loop. Also, it is 
inclined to be less error prone 
because it reduces the chance 
of being one out in the loop 
count. 

It is important to be aware 
of the following features: 

1. Whatever the parameters 
in the FOR statement, the loop 
will always process through 
once. 

2. The value of the loop 
variable after exiting the loop 
will always be one increment 
more than the finishing value. 
For example, in Program 3.3, 
although only the numbers 1 to 
19 are printed out, the value of 
A after exit will be 20. 

3. If the increment is to be +1, 
it is not necessarv to include 
STEP 1, Thus, the FOR 



statement in Program 33 could 
have been written in the more 
concise form, 
100 FOR A - 1 TO 19 

4. The loop variable must be 
floating point. We can't write 
FOR A% etc. 

5. The starting, finishing and 
increment values can be 
variable names or any 
legitimate expression. For 
example, the following FOR 
statements are all legal: 

FOR A = B TO C STEP D 
FOR B1 = B+C-3 TO 5*D 
STEP E/3 

FOR C = B*SIN(K) TO 
26*TAN{T) STEP 1/COS (K) 
FOR D = 26 TO 5 STEP -0.1 
FOR K = 26 TO 5 STEP 1 

The last example is, of course, 
absurd but has been included 
to press home that even here, 
the loop will execute at least 
once. 

6. NEXT A can be abbreviated 
to NEXT because there is no 
need to specify the variable 
although some tnink it is tidier. 



Loop objectives 

To consolidate some of the 
previous material, here are 
some loop problems and 
possible solutions: 
1. A loop which prints out a 
table of the square roots of the 
odd integers from 1 to 17. 

Program 3.4 

100 PRINT CHR$(147): 

REM CLEAR SCREEN 

110 FOR 1 = 1 TO 17 STEP 2 

120 PRINT SQR(I) 

130 NEXT 

140 FND 



Line 100 clears the screen. It is a 
cleaner method than the 
ponderous PRINT "CLR/ 
HOME)" 

2. A loop which prints out all 
integers between 5 and 24 
except 17 

Program 3.5 
100 PRINT CHR$(147) 
110 FOR I = S to 24 
120 IF I > 17 PRINT I 
130 NEXT 

3. A loop which prints out 
the sum of all integers from 1 to 
10000 

100 PRINT CHRS{147) 
110 S = 0;R£M S IS TO 
HOLD THE SUM 
120 FOR I = 1 TO 1000 
130 S = S+l 
140 NEXT 
150 PRINT S 
1 160 END 



Two points here. The program 
takes a little while so just wait 
patiently. We are aware of the 
simple formula for summing 
integers but this section is 
about loops. 




Nesting loops 

It is possible to have a loop 
inside a loop and indeed, one 
inside that, and so on. Such 
combinations are called loop 
nests. There is a limit to the 
number of nests but it is too 
large to worry about in 
practical programming at our 
level. Here is an example of a 
simple nested loop. 

Program 3.6 

100 PRINT CHR$(147) 

110 FOR A = 1 TO 10 

120 FOR B = 2 TO 10 

130 PRINT A*B 

140 NEXT 

150 PRINT 

160 NEXT 

160 END 

The mner ioop is between lines 
120 to 140 inclusive. The inner 
loop first revolves with the 
value of A fixed at 1 whilst the 
value of 6 goes from 2 to 10. 
The value of A then remains 
fixed at 2 while the value of IJ 
again goes from 2 to 10. This 
process continues until the 
value of the outer loop variable 
has reached 10. Since the 
process within the inner loop is 
simple multiplication of A 
times B, we are in effect 
printing out a set of 
multiplication tables. The 
PRINT line provides demarca- 
tion between the outer loop 
limits. 

Finally, we should explain 
that no attempt has been made 
in any of our programming 
examples to portray a nice 
screen appearance or to use 
literal messages. These will 
come later. Such niceties tend, 
in the early stages anyway, to 
obscure essential points. Loops 
are so important that nothing 
must stand in the way whilst 
they are explained. Soon, we 
hope, they will become second 
nature to you. 
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EPSON RX80 (DOT MATRIX) £199+ vat =£2205 
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Underline: Backspace + Lots more 
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SCI(UK) IS NEVER BEATEN ON PRICE 
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Italic printing and auto underlining 
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double strike printing (can be mixed In a line) 
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TURBO 64 



This utility, when completed, 
exists as a machine code file 

booted from basic to $C999and 
remains in residence to 
perform the following: 



M/C routine to save the 
finished product by pressing 
RECORD and PLAY on the 
tape. 

When the finished program 



SVS 49152 

SYS 50000 
SVS 50700 



Turbo 64 
follows: 

— L 

<*■ V ",1/1 
■ 1 1 1 



text mode to prompt available 
functions 
activate Turbo 64 
save relevant section of 
memory to tape 



— V 



commands are as 

this will load, at turbo baud rate, the 1st file 
from tape 

this will load a namefile from tape 

this will load, to the area of memory saved, 

a M/C file 

this will save, at turbo baud rate, a program 
without a name 

this will save a program with a name 

this will save a M/C file to tape from the area 
resident in memory 
this will verify the 1st file on tape 
this will verify a program with a name 



i — 



Program details 

The program as listed must be 
typed in exactly as written and 
saved prior to running, Error 
trap routines are included to 
ensure that the data is within 
the required limits and of the 
corre< 1 value and quantity, rhe 
program when run stores the 
relevant data at a temporary 



is loaded and run the M/C 
routine transfers the data to 
$C000 and will remain available 
for use by the programmer to 
load, save and verify at Turbo 
baud rate — 10 times normal 
speed. 

Turbo save routine 

A save routine exists within the 
utility to enable the turbo 



1 


Load' T 64 71/1 


Eoad lurbo to 


memory 


2, 


SYS 64736 


COLD start 




3. 


SVS 50000 


activate turbo 




4. 




load program 




5 


RUN 


figure 1 



■ 



address at $8000 and when 
actioned transfers the data to 
■ the start of BASIC as a M/C file 
for the finished product. Atlhis 
point the program when listed 
has overwritten the BASK 
boot J and exists as a single line 
number 10 SYS 2064. The 
prompt on the screen is the 



routine to be used as a header 
for turbo saved programs. This 
is accessed by the command 
SYS 50700 and, when the 
prompt appears on the screen, 
the routine is saved by pressing 
RECORD and PLAY on the 
tape. The turbo routine is then 
saved to tape between $( 350 



and SC608 

This can then be used to 
load turbo saved programs as 
in figure 1, 

M/C files can be loaded by 
using a BASIC header as follows 

10 IF A=0 THEN A=1:LOAD"T 
64" r 1,1 

20 JF A=1 THEN A=2:SYS 50000 
30 IF A=2 THEN A=3:^L r "M,1 



fhe routine accessed by SYS 
50700 should then be 
appended lo the BASIC boot 
followed by the turbo saved 
program. 



N.B. 

Whereas the Commodore 
Logo key is used to commence 
the load routine for normal 
useage the turbo routine 
requires the use of the SPACE 
BAR to start the load sequence. 

This utility can and has been 
used to successfully transfer 
many commercial programs 
but information on such 
matters is strictly confidential 
and outside the scope of this 
article. Suffice it to say that 
material that would normally 
take IS mm to load will take a 
mere I.Smin with this utility. 




Program Listing 



l@ REM *t*##* TURBO TAPE UTILITY FOR COMMODORE 64 



V. 



58 1 . 0 
5 .-Spr 



12 



TURE0 64 rt^rt" 



26i P0KE5328&, 9 : P0KE53 
25 PRINTCHR*<14?>CHft* 
PRINT PRINT 

35 PRINT "THIS BASIC PART Of THE PROGRAM STORES " 
4$ PRINT' THE TURBO ROUTINE AT R TEMPORARY ADDRESS " 
4=i PRINT W 0F 32768 C*390fi] IN ORDER Tu ENABLE THE" 
50 PR! NT "FINISHED PROGRAM TO EE TRANSFERRED TO" 
PRINT" [Hb START OF BhSK AND SAVED AS MACHINE" 
•SO PR INT" CODE WITHOUT THE NEED TO USE A MONITOR" 
65 PRINT 

70 PR I NTSPOI 3 >CHR* C 1 293 M ! • I WARNING !M ! ! ! WARNING ! Ml 
.-'S PRINT PRINTi:HP*'2S> 

-:m PR I NT "TH I: 1 ; ppmvpAM MUST BE SAVED AS THE M/C" 
35 PR INT "ROUTINE USED WILL OVERWRITE THIS PROGRAM" 

90 '• 

95 REM »####«####*#•*«««* HEX LOADER ####*#«##*#####•## 

1 y 0 " 
105 INC-0 

READ DA i lHJHi = "ENIi"TMFN170 
115 1FLEN(.DA« ) 02HNDDA$0 H END"THI2M218 

120 H=ASC<LEFT*C.DA*, l>) H1 = CH-4S>*1€ IFH>57THENH1*<H-55>*DS 

125 H*ftSC<RIGHT*<DA*, V> > H2*(H-48) - IFH">5rTHENH2=tH-55) 

1 36 BCD-H 1 +H2 = I FBCD<80RBC D >255 T HEN2 10 

1 :JS POfc E 32762+ 1 Nl , W. D • I NC - 1 MC + 1 SUM=SUM+BCD 

140 PRINT. PRIHTCHRt<5>SPC^>"DHTUM LEFT FOR TRANSFER 

145 FR I NT 1 920- 1 MCCHR* < 157>CHRi<.32> CHR* ( 1 45 > CHR* ( 145 j 

159 rjnTOlie 
155 i 

160 REM IHMHMt#**HMNt SAVE ROUTINE #*# HlMNNMMt 

165 : 

1 70 IFINCOl 9200RSUM< > 1 * 74 761 HE \ i2 1 0 
175 PRINTC:HR*<147> ,, DATA TRANSFER COMPLETE" 
160 PRINT ; PRINT PR I NT "HAVE V0U SAVED THIS PROGRAM ?? H 
OE T K E V* : 1 FK E V* < > "VAN DK F't'I '"■ "N" T HEN 1 £5 
IFKEV* ="V"THENSVS345bO : END 

PRINTC HR4 1 : 1 7 > CHR * < 1 7 .) " SAVE " CHR * < 34 > " TUR BO BOOT" CHR* < .34 J 
200 PR I NTH HRiT t-15 '.Hh + 145 'CHR*' 145 'CHR* ( 145? 
205 END 

210 PR3NTCHR*('147>"ERR0R IN DATA STATEMEN'I 1 ! ' " ■ STOP 

215 : 

220 REM ##########« HEX DATA FOR M/C ROUTINE #######•##* 



1 fi5 
190 
195 



64 Utility 



225 






DATA 


£■35 


DATA 




DATA 


245 


DATA 


298 


DATA 


3*5 


PATO 


26y 


DhTm 


265 


DATA 


270 


DATA 


2?5 


Uh t A 


280 


EATR 




DflTfl 


290 


DRTfl 


2^5 


DATA 


300 


DATA 


365 


data 


310 


DflTfl 


315 


EHTiHi 


:IJU 


IIH1N 




DATA 


333 


DATA 




DATA 


340 




345 


DATA 


350 


DATA 


355 


Pnlh 


360 


DATA 


365 


DATA 


37G 


PATH 


375 


DhTm 


386 


DA" A 


385 


DATA 


390 


DATA 




DATA 


400 


DATA 


405 


DATA 


410 


IihTh 


415 


I'MTM 


420 


DRTfl 


A "iC 


Tai"*i T i~i 

I H 1 H 


43u 


DRTfl 


4 35 


1 H f M 


440 


DRTfl 


445 


LHTH 


450 


DRTfl 


4 V.". 


DATA 


4M.1 


DATA 


465 


DATA 


470 


DATA 


475 


DATA 


450 


DATA 


485 


DRTfl 


490 


DflTfl 


455 


DRTR 




DATA 


505 


DATA 


510 


DATA 


515 


DATA 


520 


LATA 


525 


DATA 


530 


DHTH 


535 


DflTfl 




DATA 


545 


DATA 


550 


DHTfl 


555 


DATA 


"V.0 


DATA 


565 


DATA 




DATA 




DATA 



20 
60 
60 



a£, 0t:.0H, 
E0j 3D, A3", 
E0, CO -BE, 
0E , 3D, 80, 
EE , 70 < 0E , 
CC *EF . . 
OE j 3 D .. 20 , 
F8 , FF . R9 - 
D2FF.E8, 
A8,02,F0, 
R7, 02-R9- 
AE,A7,82, 
AS, 02,E3, 
A2, 80, SE, 
02, BP, CO, 
E8,8E,R7, 
85, C6, 20, 
08, 12,75, 
*&,60,60, 
60 , 69 , 00 ■ 
20..B0.60, 
2O,20,7D, 
7D,20,7D, 
23,E2-20, 
E2, 6B . 20, 
AP,60,7E- 
7B,7D, 28, 
20 , 20 , 20 - 
20, EL. -AD, 
6B,20 

60, 60 

00,00.00- 

45,45- .53, 
4C,45,53, 
£0,42,45, 
20,26, 20, 
45.4E,20- 
20,42,41, 
54,4a, 45, 
20-5F,4C, 
20,20,4C, 
45-00,20, 
20.20,20, 
46,49, 4C, 
20,20, 20, 
2A-5F ■ 53 1 
20,53, 

00, 00, 

5F-56, 
2 0 , dv* , 56 , 
4D, 45,46. 
46,59.20, 
52, 45. 2D, 
4F,20,45. 

30,00.00, 

20-54-4F, 
20,53,54, 
5B,8D,08, 
5F,F0,03, 
10,C9,56, 
A7, 20,73, 
4C,flE,R7, 
55-50,45, 

00.00,00, 
00-00, 00, 
00*00,00, 
00, 00,00, 

05 , 36 , RE , 
33,F8,20, 



7D 
7D 
20 
2u 
El 
£0 



20, 
45, 
20 



00, 

02, 

10, 

C3, 
9D, 
flfl . 
DO, 
06, 
4i. ■ 
03, 
0E- 
BD, 
3E, 
AT, 
C2, 
02, 
E4, 
60, 
S0i 
7D, 
69, 

00 
20, 
7D, 
AB, 
20- 
20.. 
7D. 
20 • 
20 j 
60- 
60 j 60 

00 , 00 
20.55. 

2O,50, 
00 ■ 4C .< 
56,45, 
54, 45, 
55, 44, 
20 . 46 • 
20 , 20 , 
4F.41, 
20 , 5F , 
20,20, 
45 . 00 . 
^■■0 . 20 . 
22. 4E, 
41 . 56 ■ 

00j 00j 
20 ■ 20 ■ 

45,52, 
49.-4C, 
4E,4l, 
41,43, 
4E, 54, 
50,52, 
20,51, 
41 .52, 
0:_-: . H ,j| ■ 
4L.E,\ 
F0. 15- 

00,20, 
00 . 00 . 

52, 4D- 

00 . 00 . 
00 • 00 • 
00 . 00 • 
00 . 00 . 

20 , D4 , 
SFj F6, 



9E,32, 
R2 , 00 , 
0A,9D, 
EE . E0 • 
20 ■ C 6 j 
SB . ft? , 
A9,03, 
3D, 36, 
2B,C0, 
4C, 1H . 
3P ■ 86 ■ 
C0 , C 1 , 
R7 , 02 * 
02 f 1 e , 
F0..07, 
fl9, 19, 
FF,C9, 
60,b0, 
60,60, 
20,60, 
20,75, 
7B,20, 
7B,20, 
00, 7D, 
60, B3, 



30,36- 
ED ■ j0 ■ 
L0. LI . 
0C9P, 
E8,EC- 
82 . A* . 
3D, 21, 

Or' ■ AF . 
bb ■ H : : ■ 
C0,EE. 
02, 10, 
F0,07, 
R3, 12, 
R€,RS, 
20, DC 1 
i:.D,R3, 

00, F0, 

60 , 60 , 
60^60, 
£2,60, 
60,69, 
20, 7D, 
7D,20. 
20 .20- 
20, 7D, 
?D,20, 
7D,20, 
00, 7D, 
60, 6E, 
20, 7E , 00 , 
60, 60, 60 , 
60, 60 , 6E ■ 



00, 

20. 
7D 
AD 



34,00, 
08,9I>, 
ED.F0, 
60, C4, 
A?- 02, 

01 . £D. 
E0, 18, 
A7.H2. 
W2,E8, 
A:3,02, 
HE , H8 , 
20, D2, 
CD,R8, 

02, A0, 
FF,E8, 
02, F0, 
F9.4L • 
60-60- 
60,60, 
20, E2.. 
20,20- 
20 , 20 , 
7D,20, 
7D,20, 
20, 7D, 
20, 7D • 
7D, 20, 
20,20, 

20-bH- 

6h 60 

60 , 60 , 
92, 00 , 



54-49, 
52, 4F, 
4F,41, 
52,49, 
4D-45, 
20-20, 
4F 4C , 
20,20, 
44,20. 
4C22, 
4C4F, 
20, 20, 
20 ■ 20 ■ 
41 .4D. 
45, 20, 

00. 00, 

20 ■ 20 1 
49* 46, 
45-22. 
4D,45, 
^■4. 41 . 
45,52, 
45,53, 
55,49, 
54, 5D, 

1. P. 
R7.20, 
4C, 08, 
E0-C4, 

00.00, 

4F.4E ■ 
00 . 09, 

00, 00, 
00,00, 
00 ■ 00, 

El ■ A2 , 



00, 00 , 00 , 

4C - 49 , 54 . 
47,52,41 . 
44,45,44, 
46,49,45- 
53.-00-4E, 
52,41,54. 
4C,4F,57, 
20, 20,20, 
20,20,31, 
4E-41,4D, 
4 1 , 44 , 20 , 
5F,53,20, 
20,53,41, 
45,46,49, 
20 .- 20 , 4 E . 

00, 00 , 00 ■ 

20 ■ 20 ■ 2€ 1 . 
59,00^20. 
20,20,20. 
46,49, 4C, 
56.41,54, 
20,53,59, 
53-20-41, 
54,20,20, 
00 ■ 00 .- 00 ■ 
99,03,60, 
73,06, C9. 
RF,20,73, 
4C,AE,R7. 
00,00, 0a, 
20,36,34, 

00,00, 00 ■ 
00, 00 , 00 , 
00, 00 , 00 , 
00 , 00 , 00 , 
04 . E5 , 2R , 



00 , 00 ■ 

00 , C0 i 

0fl , 9D , 
BD, 90, 
D0,CA, 
HP. . 02 . 
HE , H8 , 
BD,C0, 
8E, A7, 
EE, Aa, 
02 i A0 ■ 
FF,ES, 
02 , F0 
02,20, 
4C, 92, 
03j4Cj 
94, E3, 
60,60, 
60,60, 
20,E2, 
75,60, 
?D,2a, 
20, 7D, 
20, 7D, 
20,20, 
20, 20, 
7D, 20, 
Bl , 20, 
k u , 6t: ■ 
60 , 60 . 
60, 60, 
mm . mm . 

00 J 00, 

59,20, 
4D,53, 
2C53, 
44,20, 
4F,52, 
45,20- 
49, 4E, 
20,2a, 
53.54. 
45.46- 
20J 20, 
20, 20, 
56 ■ 45, 
4f 45- 
41,4li. 
00 - 00.- 
20 -20 ■ 
20, 5F, 
20 . 2^ ■ 
45,00, 
45,20, 
53, 20.. 
4E,59- 
20, 5E, 
00-00, 
20,73- 
53, F0, 

00,20, 

20,73, 

00,00, 

0D ■ 00 ■ 

00 ■ 00, 
00 • 00 
00,00, 
00L 00 , 

95- AB, 



Ah ■ ah - 

BE , 3a . 
H0 , C2 , 
0D,9D, 
4C0S, 
20, 44, 
02 , A0 , 
C0, F0, 
02, A9- 
02* R9, 
02, 20- 
4C.64, 
03- 4C 
Fu,Ff ■ 
L0, EE ■ 
86, C0, 

H H ■ H H - 

60,60- 
60,60. 
20 , B0 , 
69 , 20 1 
7D,20, 
20,20, 
20. 7D- 
RE, 60. 
7D,20- 
20, 7D. 
20, 6H, 
20, 20, 
60 , 60, 
60 • 60, 

00,00, 
00 ■ 00 ■ 

4S.4F- 
20,54, 
41,56, 
41,54, 
4D,41, 
20,42, 
47,60, 
20,20- 
20 46- 
49, 4Ci 
4E,41, 
20,20, 
20 • 20, 
22 ■ 20 ■ 
45,46- 

00 00 

20,2G, 
56,22 
56,45 
00,54 
54,55 
35, 30 
20, 4B, 
43, 4F, 
00 , 00 , 

00, F0, 

0E.CH. 
F0,C3, 

00,20, 
00,00, 
00 .00 
00 00 . 
00,00, 
00,00, 
00 , 00 , 

Cfii,D0, 
By 18, 



flfi.fl9 

&9,9D 
ED ■ D0 
40, C3 
C0, 20 
F^i - fl9 
04 , 20 
07,20 
08, CD 
00, 3D 
F0,FF 
C0,EE' 
58, C0 
hE,h7^ 
A3 - 02 
R9,00 



5*0 
5ft5 
590 
595 

600 

605 
610 
61 5 
620 
625 
630 
6 35 
640 
645 
650 
655 
660 



AA - 8E 665 
60-60 670 
t.ti.60 675 
60-69 6S0 
B2,20'" 685 
7D, 20* 690 
20, 7D 695 
20 - AB • 700 
69,20 705 
7D,20 
20 , 7D 
68, 6B 

6fl , 60 
60 , 6a 



710 
715 
720 
725 
7 30 



00, 00 

00,54 
41,42 
4F , 20 
45,44 
20.^4 
4C ■ 20 
59 - 20 
00,20 
20,20 
49, 4C 
45,22 
4D,45 
20, 20 

00 1 20 

20,20 
49, 4C 

00 1 20 
20,20 
4E,41 
52 • -1 9 
4F, 20 
52,42 
30,30 
45,59 
4C44 
00 ■ A9 
04 , C9 
4CF0 
4i , AE 
E3,C4 
00,53 

00 , 00 
00,00 
00 , 00 
00, 00 
00, A 2 

. ; n 



740 

745 
750 
755 
760 
-765 

- 770 
775 
730 
-785 

• 790 
'795 

800 

- 305 

* 810 
815 
820 
825 
830 
R35 
840 
345 
850 
355 
860 
365 
870 
875 
830 
385 
890 
895 

900 

90! 
910 
915 
920 
925 
I 930 



DRTR 
IjATH 

JJHIH 

DATA 
DRTfl 
DRTR 
DRTfl 
DRTfl 
DRTfl 
DRTfl 
DflTfl 
DAI A 
DflTfl 
I'HTA 
DflTR 
DRTR 
DRTfl 
DflTfl 
DflTfl 
DATA 
DATA 
DRTR 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DATA 
DRTfl 
DATA 
DATA 
DATA 
PATH 
DATA 
DATA 
DflTfl 
DATA 
DATA 
DATA 
DRTR 



CR,20, 
. Ffl . 

Cfl,20, 
91.-C4, 
A2,03, 
E5, AF, 
84, ce, 
AB, 11 , 
Rfl . Ah . 

C6,AE, 
35, ED, 
20, D3, 
£9,60. 
00,2C, 
20, D4. 
AB,C9, 
: : : 5 , L J 
2C - A3 
F5,34, 
Li . 85" , 
C5-A5, 
20, AF, 
C0,D0 
C3.-B1, 
C4,R5, 
C4,C8, 
F8, 20, 
26, ED. 
F9,C4, 
j0 . F0 ■ 



10 

0F 

ED. 



DD- 
2F, 



A9, 13, 
53,59, 
30, 36, 
A5, 2B, 
20-FIp. 
2l 20- 
35, 2E, 
A5,59, 
Ah . Ah ■ 
A2,0@, 
32, 9E, 
EE, 00, 
44 E5- 
R9,02, 
03, AA, 
39, 2C, 
4F , 20 , 
END 



Bl, 
TlO . 

El, 
98, 
E6, 
90, 
58, 
HO . 
A3, 
DO, 
45. 
C4, 
CA, 
R2, 
El ■ 
02. 
AD, 
A4, 
90, 
AE, 
BD, 
C5, 
F6, 
C3- 
C3i 
84, 
7Dj 
A5, 
ED, 
C5 ■ 
0D ■ 
68' 
C6, 
3D- 
53, 
33, 
85, 
AE, 
FD- 
20, 
85, 

~v ; 

rrn , 

BE, 
01, 

85- 
A2. 
85, 
05, 
33, 
36, 



C4, A2, 
. AO . 
C4 , H2 , 
20, El 
AC-D0, 
E7,Efl, 
13, A3, 
29, EF, 
02-20 
EE, 93, 
D7.R5. 
R2, 11, 
D0-FD, 
01 .A4 ■ 
20 -FD- 
F0.03, 
3D. 03, 
E7.F0. 
20. D2, 

Hp. jF . 

45- D7. 
C9-00, 
F0.2D- 
F0.-02- 
C5.AE, 
C0,53, 
C4 ■ 84 - 
ED ■ CS - 
P0.Ec:. 
26 ■ ED, 
EC-F0, 
4A, 4fl, 
F0.- 07 ■ 
77,02, 
::5, 30, 
36 , 2C , 
57, A5, 
20-8R, 
RE, 20- 
FD-flE, 
2D. A5. 
nn , nn , 
00.30, 
0H - ED, 
3D- 01 ■ 
00- ED, 
C6.A9, 
11 .53, 
38 , 34 , 
34,20, 



08- 
00 - 

kit'r 

C4 , 
04, 
A5, 

00 

3D 1 , 
Bl, 
20- 
D7. 
EH, 
90- 
2B ■ 
C4 . 
C9. 
85. 
0E, 
F5- 
03. 
05- 
F0, 
20- 
86, 
R5, 
13 ■ 
D7, 
02, 
20, 
Efl, 
FB, 
68, 
20, 
A9, 
37, 
22 , 
2C- 
flli- 
Sfl, 
20. 
5A- 
AA- 
9D, 
00- 
0P- 
52, 
13. 
59, 
30, 
92, 



E9, 

A2, 

L3 , 

34, 

E6, 

D7, 

8E, 

11, 

C4, 

Bl, 

A9, 

09, 

05, 

H5, 

20- 

01, 

04 j 

88. 

HP, 

65. 

90, 

F9- 

flF, 

90, 

C4, 

A9, 

A9, 

DO ■ 

DB, 

Efl, 

flB, 

00 . 

D2 

0D, 

^6 , 

54, 

85, 

20. 

flD, 

56 . 

85. 

Ah. 

01, 

3j, 

BP- 

37, 

8P- 

53, 

2C, 

22, 



AC, 00, 
04 El- 
L0.-EE, 
D7, A2, 
RE.CR- 
20, EL- 
AO ■ 02 
D0,CA, 
R2, 07, 
C4- A2- 
03 . 85 ■ 
08,20, 
R2.-0B, 
2C86, 
7A-E1, 
D8,F3, 
2a - 50, 
El ■ EE ■ 
3E-03, 
C4,28, 
F0,04, 
85, AB, 

c5,;-0, 

45.- D7, 
E5,RF, 
00 • 3P • 



07, oli ■ 
F5.H0. 
L5.:^y . 
EA.C6- 

0D.DD, 

00,00, 

FF,E3, 
SP , 78 , 
39, 2C 
20, 36' 
53- A5, 
F7-E7, 
20- F7, 
El .fl5, 
2E.60, 
AA, AA, 
OS, ED. 
9P,01, 
00,36, 
F0 .07, 
77.02- 
33,34, 
22-33, 
2C30, 



20 El L~4< 
BB,f4,B7, 

IHtf, LP.- MS, 
07,EA,B1, 
CA,flS,AC, 

C4,A2,07, 
4C,93,FC- 
D0,FD,S8. 
88 ■ L 0 , 09 , 
07, 88, D0, 
A3, 06, BB, 
B3, C4,fl2, 
CA,DO,FD. 
OA, 86, 93 1 
4C74, A4. 
A5,B9,F0, 
F7,20,E4, 
D9-41,03, 
tD, 3u. 
ED, 3D, 03. 
A9,FF,35, 
20, DD.-C5, 
DD,C5,C4, 

85 , Dr , E*i? ■ 
90 , BD , 20 , 
A0,02,4C. 
DD- A2- 
20, DB, 
F k> , 60 
DO . F4 , 
07, DD, 

0 0 , 00 , 20 , 

4C ■ 1 1 , C6, 
02 « 6C, 02, 
?:5 30, J0 - 
34,22,2C, 
2B.-85, 59, 
A5, 14,85, 
B7,A5, 14, 
57,85, 2E, 
Rfl, AR, AA, 

00 ■ 8 1 ■ 9P ■ 
0E.£H,00, 
9D,01,0E 
20,B2,FF, 
A9,0D, 8D, 
34 , 36 , 34 . 
05, 12,20, 
31- 13, O0 



A2 ■ 06, 
90 , 03 - 
Ut> , as , 
AC . 20 - 
C5,AE, 
S3,B0, 
RO - 00 , 
DO, Ffl - 
EO - F4 ■ 
F7, OR, 
A5 .0] . 

0E-C6, 
85,01 , 

84, C 3, 
20,61, 
8ft j AD, 
FF,F0, 
no . f L . 
0 :: ■ 03 ■ 

85 , AF, 
90, 4C, 
31 -B2- 
93, D0, 
C3,D0, 
PP ■ C5 • 
93- FC- 

01 ,20- 

C5,C9, 
A3,08, 
h c , . E P . 
4 3 ■ A9, 
44,E5- 
H9 , 02 ■ 85 
03- A A, 05 
30, 30, 2C 
30,31, 
A5,2E, 
2E - A5 ■ 
35, 2D, 
A5,53, 

HH.HH. 
^ 'M ■ H H • 
01 ,09- 

34, 9D, 
E8 ■ D0, 
E3,4C, 
73,02, 



C8 ■ C 0 
R9,20 
HE , dti 
E1,C4 
R5 , RD 
F 6 ■ C8 
34 1 C0 
78, 60 
R2-05 
C A , 60 
29, F7 
A3-D0 
60, A2 
85, C4 
C5A5 
3C , 03 
FB,20 
93, D0 

] : : : ■ 65 
20 • 76 
R9,F5 
C3,C0 
02,91 
02, E6 
20, 7D 
20, 17 
F0,f 5 
02, F0 
35, R 3 
60, R9 
19 ■ 3D 
R2 00 
85 , C6 
11 



54,55, 
Lift act 



13,00 

85,5fl 
15,35 
fl5, 15 
85, 2C 
AA ■ AA 
A A, HA 
EB,00 
01,0C 

113,20 
34,87 
6C02 
30, 34 
52 , 42 

00,00 



TIJPSO TAPE UTILITV FQf THE COriHOEOFE 64 
UTILITV CQMHRt-JPS RFE AS FOLLOWS 



SV$49i52 
SVS500O0 
SVS 50700 
«i-L " MRME " 
" HAtlE lf 
•i-VllAME " 



boot te>;t mode 

ACTIVATE TUREO 
■::AVE TUREu 
LOAD NAME 
SAVE NAME 
VERIFY NAME 



LES ALLAN 
25TH TUNE 34 



coloured balls and 



in this game 




PYRAMID 



If s all Egyptian to me! 

THE AIM OF THIS GAME IS TO 
hop around a pyramid whilst 
dodging the balls which rain 
down from above. Beware, 
especially- the blue ball whic h 
will hatch into a snake after it 
reaches the bottom of the 
pyramid. The snake will chase 
you and can only be killed If 
you lure it onto one of the 
teleport discs situated at the 
side of the pyramid. Once you 
have landed on all of the 
squares on the first screen, you 
progress onto a new more 
challenging level. 

You commence with three 
lives and gain an extra life for 
completing screen one and 
then one for alternate levels 
after that. To complete each 
screen all the squares must be 
turned to the colour cyan; this 
is achieved by landing on the 
squares a certain number of 
items, depending on the level 
you are on. 

Level Meihod 

1 land once on each 
square 

2 land on squares twice 

3 land once but square 
changes back if landed 
on again 

4 land twice — changes 
back to halfway stage if 
landed on again 

5 land twice but third 
landing completely 
undoes square 

Having completed level 5, you 
begin again at level one — but 
there are more balls to dodge 




this time round. 

The game includes three- 
dimensional graphics and a 



short machine code 
to move the s 



program 
more 



quickly. Instructions are 



included in the program and 
control is either with a joystick 
or from the keyboard. 




Program Listing 



3 FORK- L 704 POKE49494+X . 0 " HEXT 

2 P0KE532B9.5-POKE5328i.il 

3 HtlNT-b- 

5 DIHA*<34>.Pt20J,J*aB> 



9 PO«t33263 9 




3 OOSUB3099 






flff 10)-' 






A*<11?«* 


/ \ 


9 




N, ^ 


40 


Rt< 13)- » 


1 x> 1 




AfC l * i = ■ 


AlA 


9B 


«*as)»* 


X/ S. 


ss 


fttd€) = * 


h y\ A 


-n 


Ata?)-" 


ivlvi 


IB 


flf<IB>»" 


' X 1 "N i /\ 




ft*<l9>--' 


/ V V X 


T2 


fiK2e:i-" 


l\ /\ /S /I 


■4 


A*<21>-- 


1 V 1 V 1 V 1 


76 




A| AlAl A 




A*<23>- H 


r V- V N 


■ 


A*f24>-" 


f\ -A^ /A >"\ /I _ 


32 


»<23>*" 


F \X 1 V' | X/ | Xy 1 


04 


fl*<26>- p 


x 1 y\ 1 /\ 1 /\ i A, 




R#<27>*' 


/ V V "v- V S 


It 


«<3S)=-_ 


K A A A A /I 




A*<29>- H 


1 vlvl vlvtv 1 


a; 


flt(38)-" 


1 1 /X 1 ^ 1 Al A 


?? 


3L 


V V X/ - V V 






/N y\ /\ /"s ^ , 




A*<33>-" 1 


v 1 v 1 v 1 v 1 V 1 V 


>: 




1 A | A 1 A J A 1 A 1 


■ '. 


II F0RNS-IT04 GO5UB30600 NEXT 



320 BETURN 
930 IPP':PH)=[TnEr* 

9*5 WWUHi-I^HD-ZlGDTO 
f.f-: iRi, 

975 HIWJD-] RETURN 
99* 0HF<PN.J0OTWie.9» 
965 PRINT 



i nmmTTTiii 1 

■M 



■mi * 'TTiir, PCPNr-8 




r-'Th .-L RETI.RH 

P.pH)-2 



fi.PH- = [ »9*HD-i RETURN 



P<PN)-1 RETURN 
F('FH.n-5 



1 92 FORK- 1 TD6 POKE2940+X ,15' P0KE532S7+X • 4 NEXT 

:b5 oosL'fr- - i00t i 

L05 r*<e>«»C ■ J*<0>-"C- J*( 1 J-'E" J*t2 ►- rt E" 

Lie j* ■5>-"Q M jt..?^--o- ;*h jrs-'T" 

113 0*f-lK 5V-33 5H-7 SM-l2+iMT<(SHB<e?«? 

U7 "IhT'lWF'C;.; hNr .?«■• TO EFGlM- 

[IB OETfW lFR*-""THENlie 

1 24 DR-3 .OL-4 BH=3,? ML-o OOSUE2099 



2 50 VC-542: 
298 P0KE53i 
295 JFnThCl 
207 ]FFS- I i 



■OY REM POSITION SPRITE SH 



; POf EVC+J4. 13 
<9*SM*2, OX : PDKE53249*SN*; 
=5=1 • H=n-1 G0T0233 
4ENQ0SUT766 
2]0 CETA* JF«<: -"THEH229 
21 2 fl*- J*< < PEEK C 56 32* - 1 HUB 1 5? -5 ) 
2>4 JFft*=" -TKK233 

228 IFflf-"P"THEHP0KE4?4^.Z4 PR 2 NT "~TYTttf • C-TJ-1 P=F- I M=r Pr.f£20«7,L4 GOT0255 

230 lFM-"I"T>4£NP&fcE49422,e PRIN^^U^I^ 1 ; rj-D+l M-7 ' P0KE2947 - 1 4 ■ 0OT02S8 

24fl !Ffit-"E-THEMPWE494ia,l7 WlKT-TTTW'. S=P-l li=? r POKE2047.I3 GCT0255 

230 ]FftJ-"C"THENP0KE4?422 I Pf;i.T"iWW»r B-I + J =--Fti *|.=7 FD* £2947. 1 3 O0TQ255' 

255 K«K>i 

£60 0HK0OSUJ33e, 376.. 550 , 373, 499, 416,439, 3?0 .. 456 
170 H-PFf • 

."90 OV:-lIt40?f + ib REM MOVE SPRITES 

?1» 1 FP£tK f 3327P FWn 2BTHEhO05UI'l MB REH CHECK FOR COLLISIONS 

329 GOTO205 

3-39 IFBT1?-ITHENI. J Btt-1 

r'3* JffeHf I • ;f1»'THEM-:J=f **"9" MX=tf fE Tl.ft-J 
J34 IFSLt=--THEHl»l=Sn+| 00TO332 

S3* 51#-LEFT*<SLt,l>SL#«HID»(SL#,2>S»«at»Sl* V7«VflL<SI*> = Rr-INT<ftN&f 1 )*.5> 
337 rt<-i RETURN 

339 IFMK-9THENRETURH 

33* PW:E5J24BtV7*2..146*?2«t7 F0t>.F5324?+V7*2,e3 

340 P0KE5326!?r^EEK ( 53269 > 0R21V7 
342 RETURN 

330 FORX-ITOLEN<S*>:SR-VflL(MID*CS*,X,t>> 

553 IF9TimOKE4»4WfSP*2,l^arMr<RNO(0?*Zj • 
353 fCXT 
360 RETURH 

378 ] FvflL i 5* ) >B0RSf1<:3THEr*-O*.EVC+4, 1 6 PBKEVC , 46 POKEVC* 1,11 POKEVC+5, B 
3?J P0KE53271.6 IFS^1^-2TN^MP0^..E53249,PEE*^:^3^4SJ+i| 

372 i=ir w f a uMHra mam . t» poKE332e7,s 

373 I FSW04T>CNRETUP.M 

374 POKE»40,15 P0KE333S7,* 
3?S Sfi-IHT(RMD(1)*2> :S»-J 

370 PfJKE53249,140*?2«R P0+.E5324?.«5 P0K£?32S9,Pt£kf55«3>0Pl • 5S-SR+2M PfTUfiH 

390 [ ^Sn-- -,WNP> E * 32r L : F > E3 324 ? . FEE ■ 5 7Z49> -21 

-^90 R' — r |jp j-j 

410 SI*-LEFT»(S»,1) S*-M!D*(£*.2) Vfl=VfiL(5l*> 

435 [FVRTHfNPnKF^Vh^ Pt-Ci 0.?2^ 'PWrM:235^2TVfl> ?l.**SL#+SI* 
^2* PE-TUPN 

438 rFSWMTWENRETUffW 

432 1F5H>0THEHRR-IWT'.RHD<1 J*2' :.P^SR+ 1 -RA42 iD-'Ji+L PC+.E4;i40d . [4-Rfl»7 fifTLlRN 

434 !FSH>-JTHENR£TU(fN 

436 PV-I TFSDMOFSO^TNEhfV^PV+lb ^I=;5-;- 

439 SP=vD+l [^p; 4t2*R-rTHENF , -'-F- Y 1 -- ;p-:,P S. 
44B E-P 

44J ^£4340?^ PETlfJN 

4M K-9 FC*:EVC*4,ir PETI^ 

566 PPINT H I«I • 

5*5 F0«?f-lTO6 SVS12»49?6+16 NEXT 

316 FGRDIH1T03 

515 K-K+l 

536 0NJCGOS0B599, 339. 356. 379. 466. 4 W. 436- 390 .570,360. 390, 380,986 -43« 

540 SV?li*W6+]d 

345 [FBO0THEN515 

rt en Fry-^TQi 5 p»E4?4fl74:<.. e next Sfn-aoee" 

33? PC^Er32t? FEEn:<532£9)flHI)lJ9 

<.-.-» JTe PCKE53263 7! c -r -C.l.T MmHMIHHHM 

FM=EP-f N7 ■ BM -1-3 OOfCTOO 
578 MV-SP*ie*SB 

r "-* >•• "I.- --oTHEHFi>£5326?, 129 '.-F=?P TM=]MT' RNC< | >*li*|J) ' J=J*1 

590 FORX-1T020 MEXT . OETRI RE7UFN 

596 BM=BH*[ 0OTO332 

699 REM CNftNOE SOUflRES 

708 FS-0 lFR?-09MDP'>I)TkEN7e9 

7B2 IFD-DLHNWfC^DTHENIlL-SS WT05B9 

764 [FDxE*>fiHDP>=eTf*HW»-OOT05« 

"96 ooToieee 

189 PN-Mf:pt|)/2+P 
70S IFOSORIKOThCNlOeO 

7ie 9UHmira*.am,im,3&i,936 

758 1FP<:fN)-17HENP£TUPH 

^■€0 PRINT" /HMIf t?JMI »1|||(WT^||- F' PH) = ] 

<0--0*1 ]FhP-:!THEN2906 

759 RETURN 

3» 0NT J <PN>0OTOeie, 020 

;be ppiNr'^Tunrw^iiii^^^iftiirr-iTiir-. pcfn?-i return 



3[5 NTJ-HI)*] IFNDr:L-HEN2A?ifl 
017 BfT",*?N 



?|0 PRINT 
?15 ND-NB+l 
317 RETURN 
*28 PR [NT" 
?56 0NPi:PN.iG0T09S6 
?55 PPINT 
PRINT 

?ff5 NfxNlN-1 IFMDx2ITMEN2099 
=67 RETURN 

*rre priwt-^jbbi^- jam mit jr ttw pi.pm)-o m^np-i retl<f i 
leee poke2047..i poke532>i,2 FORX=i t :'SW newt 

1663 NL-NL-I FORX=0TOL3 WE49497+X.0 MEXT FOKE5.32C* 128 
1616 IFNL<1THEN1049 
1813 FRI NT -«L ]'■€-• = H NL 

J626 BC-6 ?*»- ,, ee0e p SL*- H 123456" Cr~*W CCTfl* OETfitt 
10TT POKE;047a3 P0KE53294 5 

L996 POh E532f2, 156 PP- 7732?3 73 !-='■ L L I -+0*^M*ii*^0#iii0l" 

ipj-j SN=| t -]hl --H! • -k huxFu-I^T if * T ■■ • •-;-C FETL*FN 
1649 PRINT'S™ HPE DEH»!" 
1843 PWS3349 0 

L650 L-L*5*W PPINT'-^'CJ REflCNED LEv£L"L 
L 833 SC=?0« ( NDPU4 10. E»'.L jKL-1 > ^6tJ> 
069 PPINT-VOUR SCORE tffc'jC 

s==0 FORX-1 T04 H^=Hx4-Fi---; 494M*K>»16t<9-X*2.) K' :* 
1670 :-SC->HSTHENP*INT"THE HIC-4 j-CC^E 1: "H- m- T j L L 00 

L080 PRI'i-'-ttOHeWTU.fiTlOHS VOU HflVE L^SIRREI) ALL THCOTHER-? ftHB BECOME THE 
L030 FRI NT ' : '.'PRSflC HOSfR f" 
IP*! C0Pv=|T- 

£ 0?5 V- 1 HT< ftB S ■• 5C / \ (3 T<fi-X»r.) + ( E-fc ' 
1190 RRINT- WPRESS 'SPflCt' FDR fiNOTHER GAME 
1116 GETFtf IFfit::" ■■TnrNli 10 
11 11 RUN2 

L-L+l IFU'STHENL-L L f>»-3 , 8- U- [ 4 . 4 

£917 *OFX-0TO20-P**>-0 NEXT 

2920 "TNTT"^ FORX-16TD33 F*n.' 'IIHI' H • ' EXT FHNT"l»m'W 34 
29?6 DR-j NU=8 

2940 NL-NL*f ' L. J 2- INT<L.'2 X) GOTO108? 
M»0 PPINT'-JINJTPUCTIONS" 

I910 F-P]r.T 'mt^T- FIPIJT fK PVRfiMtC TUF.NIMO _ C 
3926 PRINT" TOP FRCE Cf E'^ERV CUM CVF«. " 
T -03e PRjHr-*TNf PLftTFOP'l'r AT THE 3 IDE OF THE PW^ID", 
:046 PRINT 1 ARE TELEPORT F:«BS L1HICN SENC YOU T0" 
^0 Ff IHT'THC TOP Of THE PV'-'-r'ID. T HEV CAfJ ONLY" 
30£O -^lUT'EE USED ONCE EK-H - USE Th^H TQ CURE THE' 
3070 FFIMT-SMRKE TO HIS DEATH." 
?00p PRINT h (WOU MUST AVOID the 5WHE; -■'ff THE 
3990 PFI NT "BOUNCING 33flLLS T9 SURVIVE, H 
3037 PRINT "(USE ThFJ k£V5 02EC TO HOVE" 
"-:037 PR[NT"OR ft JOYSTICK IN COHTPOL FORT Z. 



V SC-SC-V*l#fffl-K»2- NEXT 



::O0 RETURN 
1.0006 BflTfiJ 3 . - 13 
:itf?0l DfiTfl60. 0,0.6,0,0 
39902 BflTF*, 0,6, 6.0 .6.. 0 
36693 I*TR0, 0, 0,0,0,68.0 
30084 DATFW. 126,6,0,251, 120,1 
10665 DflTR24 1 , 252, 1 , 23 I . 234 , I . 255 
^Hh OFtTAl?* ■ I 2^5.0,0 277.0 
30067 WTfW, 127,8-9 -6J.O.0 
30600 DfiTA3£,e,e. 3*, 60 ?t 
30903 WTR8, 0,33,0-0.41, 12S.0 
39916 DHTHJ14,7,9 
6-0, 
6-0. 
6-0, 



300E1 IfiTnO i 

36612 rpTfloe 

30613 BfiTAO £ 

30614 BPTfl9 J 
30915 DfiTH143 




00 
0.0 
66.0 
t§tti 30,223,0,63 
128, 127.223, 129,57,255 
38016 DflTPll 28. 0,253. 123,0.255.0 
39017 MTSe, 254, 0,0. 124.0.6 
399 IB raTF*36,g,9,3*,0,0,?* 
30019 BATA0, 8- 236,0. I I4S.6 0 
3992-6 DflTfll5,l,2 
39921 DRTF4.0. 0.9,0.6 0 
39822 DflTF*. O.Q.0. 0.0 S2 

38823 JHTM, 0>235, 129,3,235.224 

38824 233 -240. 13,233,240, 15 
39925 DR7fil255.24e, 31.255,252,31,255 

30026 WTft232 -31, 233 -232. 31.233. 232 

30027 DATH3 1,255, 252, 13 233,248-13 
^0029 0ATfli255. 2^i. 7 277- 2-*C " 273 
3902? SFlTfl224. 9,233, 123. 8,62,0 0 
30038 DFiTAl92.0.5 
T9031 BPTFiP 15,0.0,25,126,0 
1-0032 Df»TFl6?. 132- 0.102- 54,6,224 
50033 DflTR-6* -0-224. 0.6 230 0 
30634 WTH8 233. Hi 8. 1 12- 1?2,0 

30035 BHTH216, 192, 1 • 143- 128. 1 120 

30036 DFiTfle. L150. 0-8. 243.0 
30637 BHTH0. 225- 126, 1,177 120-1 
3O630 DF+TFlI 59, 6, 1 , 120.0,9. ISO 
T063 q 1*^0,0,97, 12S. 0,£J, 0.0 
44J55 REM SPRITE SET UP 
790O0 REftD BH PEABSN READCO 
70010 FORX-0TM3 PEHIH P0KEDN<»64i-X. H HEX* 
59020 POkE20-P0+3H I'N C3f E53207*SN. CO 
7*3630 fiETURN 

=5066 CS=6 FC*>::=JTC^6 CF^ln 
33020 CS-CSfR POKE49167 rK. fi r€ ~ 

55640 IFCS-;:-6790THENPP[NT"ERROR IN BfiTH LINE J £0006-600 30* 
56D00 FORX-0TO15 POKE4946e*.X 0 HE T 
560 [fl CS-0 FARX-1T064 READA 
56B30 CS-tS+P, P0KE43423+X..A NEXT 

56040 IFC&-l;S592THENPR 1 NT"£f:ROF IN BftTfl LiffS 69640-" 
30000 R£TijPn 

66609 DPT9162, 255,232-224. 16.240.40,186, 0,199,103, 
60910 WTHi33,240,24l ,24 . 1 23 ■ 0 ■ 200 ■ 36 . 233 ■ 120-13? 
60026 DPiTB 40, 193,24, 125. 6,260- 56. 233, 128, 157,6,20^.2! 
66030 DflTfll?J. 76, [92,96 

68818 0RTHI53, J31 , 139. 131 , 13.1 . 1 36- 131, 153, 125 
60038 STtmi26, 125,123. 12«, 123- 153. 1- r< ! i l:» III-: 
60660 DHTHI31, 153, 125- 126, 125,125. 126-125.153. 153, 153.117. 123, 139 
69976 BFI7P1 36 1 JJ L 50 1 53 1 1 7 123, 136- 13*. 144* 150- 153, 153, 
666P8 WTAIM.H2 120.126,133. 139, 133,106. 112 129.126 133. 139, 153-135 
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rTOR 



193-201 
SO 232- 195 
1-.', 



130 

123, 
153 



risp helps you r-i_ - - 

,« »™.« k * *, GRIPPING STUFF 



iz 



OVER THE LAST FEW DAYS I 
have been using some of the 
old favourites along with some 
of the newer joysticks. As usual 
with reviews how a stick feels is 
a personal thing and what one 
person thinks is great another 
may think awful. Some of the 
comments regarding reliability 
are based on my experience 
working at one time in a retail 
outlet and so I have a good idea 
about whether a joystick failure 
was a one oft, or tends to be 
common in that particular 
type. 

I have dealt with them in the 
order they came to hand and 
not in order of preferance. 

Each joystick I have 
reviewed I have taken to pieces 
in order to see why they failed 
or survived. This dismembering 
was only tried after I had used 
them in order not to ruin them 
if everything shot out at 90MPH 
and lodged itself into the walls. 
I tried each joystick with an 
arcade game of the JETSET 
WILLY clan, a Drawing 
program and the fantastic 
INTERNATIONAL SOCCER 
cartridge which is sometimes 
available from Commodore. 
The toughest test for each 
came when they were used 
with an Olympics type game 
where they needed to be 
whipped from side to side in 
order to make the runner run, I 
feel that this was the ultimate 
test a nd that this type of game is 
unfair to joysticks anyway. If a 
joystick failed in this part of the 
test I will make it clear. Price 
seems to have no bearing on 
strength it would appear, and 
the only guide l could find was 
the prettier they are the easier 
they are to break. 

Quickshot 1 & 2 

We sold a lot of Qukkshot Is 
in the shop and it seems I 
counted them all out and I 
counted them all back in again. 
Unlike harriers these were 
nearly all faulty. It seems you 
either love them or hate them. 
Personally I hate thern. Some 
retailers say they are reliable 
others say they are not. I say 
they are not but would like to 
be proved wrong. When they 
started coming back in their 
droves I pulled one to pieces 
and the weak spot was at the 




bottom of the shaft. There is a 
small ring of plastic which 
actually pushes ontp the 
cheapest switches I have seen. 
This ring of plastic in all the 
returned joysticks, had broken 
and, strangely, all had broken 
on the left hand side. 

The rest of Ihe joystick was 
fine; the rubber suckers at the 
bottom made one handed 
operation easy and the 
contoured handle f e H 
smashing. They were easy to 
hold for two handed use and 
were nicely packaged. It was 
just a shame they did not last. I 
did get hold of a new one for 
review and it broke (during a 
winning 100 yard dash). Same 
fault, same place. Life of that 
Quickshot. .about 20 minutes. 

Then came the Quickshot 
2, This one lasted a little 
longer; about another ten 
minutes. Could it really be the 
same fault? Never, One 



screwdriver and a cut finger 
later I was pleased to see it was 
nol. I he dreaded piece of thin 
plastic had been replaced by a 
thumping great ring of thick 
plastic. The cheapest switches I 
have ever seen had been 
replaced by the second 
cheapest switches I have ever 
seen They had I am afraid 
suffered terminal metal 
fatigue. The switch was a piece 
of very thin gauge metaf with 
four prongs. The prone which 
switched to the left hadoroken 
off and the 'UP' prong was 
nearly off. The other prongs 
had signs of hairline fractures. 
The rest of the joystick, like the 
Quickshot 1j was smashing. 
The rapid (cheat) tire button 
was great, the contoured 
handle was brilliant, but I still 
could not turn left, 

I look forward to being sent 
the Quickshot 3. I also pledge 
to review it with an open mind. 



Kemps ton 

The Kempston has been 
around a long time now and 
still seems to be a favourite. 
Thev are strong and very well 
made and have a quality of 
finish rare on most joysticks. I 
find them uncomfortable to 
use and would not like one 
myself but many would agree 
to differ and so I would not 
criticise it. A lot were sold in the 
shop and, to my knowledge, 
not one has been returned, I 
can't seem to get comfortable 
with the fire buttons, The price 
is good and, as I have said, the 
quality of the finish is the best 
of all those I have reviewed, I 
can see the Kempston 
continuing to sell well; no frills 
with it but a stayer, it is totally 
black except for the enormous 
red fire buttons. 



The Cambridge 
joystick 

Quite different to the standard 
breed this one: at first it was 
only available with an interface 
but now just the joystick can be 
purchased to use with any 
console that uses the nine pin 
plug. As can be seen, it is a 
different style and at first 
^ la pre would not seem to he 
suitable for the fast shoot'em 
up type games. I used one with 
a Spectrum at first and al- 
though they are not perfect 
they do perform well. They are 
self-centering and once you 
have got the hang of the small 
degree of movement they are a 
treat to use. The metal shaft is 
strong and they lasted through 
all the above games. When I 
worked in the shop we sold 
quite a few of these and only 
had one returned. This was due 
to poor soldering on the inside 
of the stick, which was easily 
repaired. When I had 
finished I looked at all the 
others but it seemed to be a 
one off fault. They are made 
from a hard plastic, are very 
strong and withstand almost 
anything. They come in an 
enormous box which swamps 
the stick but this is due to the 
fact that the same package is 
used for joysticks which are 
sold with the interface 
software. 
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This joystick comes into its 
own when used with drawing 
type software. Because you 
hold the stick as you would a 
pen or pencil it is possible lo be 
very precise when drawing in 
h igh res m ode . Not so easy w h h 
a Big stick of the standard type. 
There is another joystick 
available which looks exactly 
the same as this one but it is 
not self-centreing. That does 
not sound too bad until you 
come to use it „ and believe me 
it's a pig. If this is the stick you 
would like then ensure you get 
the self-centreing model. As 
with the Atari the part that you 
hold does not look comfort- 
able but once you jre used to 
the feel it is fine. It is without 
doubt a two handed job and 
attempts to stick it down for 
one handed operation have 
not been successful. It will stick 
down OK but, using it with one 
hand, it is uncomfortable as 
well as difficult because your 
wrist keeps touching the fire 
button, The price is good and it 
is a well made stick which looks 
practical and performs well and 
from my experience is very 
reliable. As we are on the 
subject of reliability I will n 
deal with the two baddies 
the bunch. 



now 
of 



The BOSS 

The Boss rs here' so the box 
says. This one feels very heavy 
and sticks quite well to the sur- 
face mainly due to its own 
weight. Its external design, ex- 
cept for the single fire 
button, is similar to the trusty 
old Quickshot 1 but the similar- 
ity ends there. It lasted the 
cou rse a nd I was bl isterless. The 
contoured grip turns on its 
stem and I found that most 
disconcerting, ft is strong and 
its internals seem to confirm 
that. I still cannotdecide where 
it gets its weight from. When I 
opened it up I expected in find 
a lump of metal but it was not 
there. What I did find however 
were the strongest hunkiest 
leaf switches I have ever seen, I 
feel confident that this one will 
continue to work for a long 
time. The casing is as strong as 
any of I he others and it looks 
good i n its grey and black coat. 
The fire button was not the 
most pleasing I have used and 
did not seem very positive at 
all. There was no click to It. I 
think it would be a good 
alternative to the Quickshot if 
you really want that type of 
stick, and it appears that it 
would give you a lot more 
service. Due to the rotating 
shaft I did find that it was 
possible to find yourself going 
the wrong way but after getting 
used to it I found it less 



troublesome. For some reason 
I was left feeling unexcited by 
this one. 

Super Stick 

The Super Stick looks like a 
joke. Its stylish box says it is 
built to endure longer than 
most joysticks and boasts a one 
year LIMITED warranty. When I 
riad taken it from its box I had 
to stop laughing long enough 
to try it. It looks foul, phallic 
and inferior, {I was proved 
wrong). The St PFRSTICK is 
pretty — just like the elephant 
man! It would look better if the 
colours were reversed. I 
couldn't take their claims for it 
being strong seriously at all but 
it survived. I pulled it apart and 
wa.arrwed. There was almost 
nothing in it that could break. 
Its internals should be a lesson 
to all joystick manufacturers. 
The switches are balls of metal 
sunk into plastic stems. The 
contact is a massive metal plate 
with arms cut out. I put it back 



together and plugged it back in 
and tried to break rt. I couldn't. 
I pulled it to pieces again to see 
if it had suffered. Not a mark. It 
still looks foul and it still looks 
phallic but it is definitely not 
jnferior. If strength is more 
important to you than looks 
then have a look at the 
SUPER5TICK. It has only got 
one fire button. It slidesaround 
the table like it has got a mind 
of its own; the non-contoured 
handle slips and it looks funny 
but I challenge you to break it. 
Nke one. Great for kids and 
gorillas. 



The ZrpStick 

The ZIPSTICK is another that 
stood the test of I he Olympics. 
It is advertised as strong and it 
is. The central shaft of the stick 
is a solid metal bar. A large 
coloured diagram comes with 
this stick showing it's internals 
but I still felt the need to get 
inside myself. Everything was 
tight inside and well fitting. I 





could see the solid shaft and I 
was surprised to see fairly 
standard leaf switches. The way 
thev were placed though and 
the mechanism of the stick 
itself made them potentiaNy a 
lot more hard wearing. 

Again this one is a no frills 
st irk but ft was very responsive 
and quite unforgiving. It is 
more comforlable in use than it 
would appear and it was very 
clunky. The clunks are noisy 
but they do sound METAL, A 
couple of people who have 
seen it have also liked ft and 
commented on how strong it 
was. This is another one that I 
tried to break. I succeeded in 
smashing my knuckles against 
the computer console and that 
was the onfy damage Ji seems a 
little expensive but it is so well 
made that the cost seems 
justified. The fire button is on 
the base of the strek and is a 
little difficult to use if you are 
using it hand-held. My fingers 
would notquite reach up to the 
button but if you fix the stick 
down there is no problem. The 
coffee and cream colouring 
look nice and blend in well 
with my bruised knuckles. 

Cheetah 

Well then, that's the lot. 
Vou may have made up your 
mind as to which you would 
like, t have. If I was going down 
to buy a stick today and could 
choose any of these I think I 
would go for the ZIPSTICK. It's 
a little on the pricey side but 
worth the extra. If my funds 
were limited then without any 
doubt I would choose the 
gruesome red and black 
monster that goes by the name 
of SUPERSTICK. I ask myself 
why but I don't know. It's just 
so strong. 

Before ending this article I 
should mention that a new type 
of stick has iusl been 
announced. At tne time of 
writing it was not available for 
the 64 out it's release should be 
only days away. It has been 
released for the Spectrum and 
from what I understand it has 
had rave reviews. Vou may 
have gathered that I am on 
about the new infra red joystick 
from Cheetah. No leads on this 
one just pure infra red light. It is 
supposed to have a wiae angle 
of fight spread so that when 
vou and t he joystick dive to the 
left to avoid that last Galaxion it 
should still respond, I am sure 
that this one will soon be 
reviewed in this magazine so if 
you are thinking of spending 
about £3000 on a stick (I 
believe this will be about the 
price) then this may be worth 
hanging on for I wonder if it 
will interfere with the video 
recorder remote rnntrnl? 
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YOUR BEST INDEPENDENT COMMODORE MAGAZINE 



ISO YOU OWN A COMMODORE? 



SO YOU'VE WRITTEN SOME PROGRAMS? 




Your Commodore is always on the lookout for new 
material for publication and we know that there are 
thousands of Intelligent, literate, innovative and 
creative Commodore owners out there, so why don't 
we get together? 

if you have written an exhilirating game or an 
invaluable utility on your Commodore micro, share 
your talents with us and our readers by submitting 
your efforts and the form to the address below. Ail 
articles should be documented and type-written and 
should be accompanied by a printout of the program 
as well as a copy of the program or\ cassette or disc. All 
material should be original; if it is not chosen for 




publication, it wiil be returned to you, 

You may not have written any software yourself, 
but you have very firm opinions about the world of 
Commodore and all their attendant industries 
and products. Then put your opinions on paper and 
post them to us, again at the address below — you 
never know, you might even get paid for airing your 
views! All submissions should be sent to: 
The Editor 
Your Commodore 

Argus Specialist Publications Limited 
No 1 Golden Square 
London WIR 3AB 
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* PLEASE COMPLETE IN BLOCK CAPITALS 



Your Name 



Program Name 



Computer /memory size it runs on 



Amount of memory program occupies 



Other computers memory si/e which your proi'i Yuri 
runs on without conversion or use 



Does your game need or use joysticks? 



Yes 



No 



Have you sent your game to another magazine 



Yes 



No 



Is it Original/or a variation on a theme? 



Your Address 



Telephone Number 
Times to contact you 



If an advertisement 
is wrong we're here 
to put it right. 



If you see an advertisement in the press, in print, 
on posters or in the cinema which you find 
unacceptable, write to us at the address below. 



The Advertising Standards Authority, 

ASA Ltd. Dept 3 Brook House. Tom ngton Place, London WC1E 7HM 



VIC-20/CBM-64 SOFTWARE HIRE 
FREE MEMBERSHIP!!! 

* Avast range of fine quality software 

* Prices from 60p per week 

* Comprehensive Membership book/catalogue 

* All tapes (guaranteed) originals 

* Free monthly newsletter 

Send 2 x 1 7p stamps for your Free Hi rekit Absolutely 
no obligations. Try us, you've nothing to lose? 

VSH{V),242 Ransom Road, Mapper ley, 
Nottingham, NG3 5HJ 

N.B. Please state which machine 



COMPUTAPE'S DISCOUNT SOFTWARE 

Take a LOOK at our vary competative prices and great variety in 
tapes from the leading software houses. Many mora available. 

COMMODORE 64 

Arabian Ntghrs 
A$tro Chase 
Automania Mikro-Gen 
Beach Head 
Bear Bower 
B>at.-k HavA 
Boutder Oath 
Bnsiieg 

Cnudcn? Fgg 
Cuddly CubeM 
CuEhb&n in Space 
Cybtjlrcjn 

Daley Thompsons D&caihlort 
Decathlon 
Encounter* 
Evil Dead I ' ■ . ■ 
Flip and Flop 
Fwlball Manager 
Gilligans GoW 
Glug Glug 

"Hareraiser" Prelude 
House of U*her 
■■Hulk" The 

Jack and Hie Beanstalk 
Micro Olympics 
Manly MDle 
Mys«c Msnikion 
Panic 
Peieh 
Pnl ;«l I 

Polly PiflUffn 
Pavuon 
Ouc? Vadu 
Slum B*e fTtief 
Tr*$hman 

Twin Kingdom Val Ivy 
Valhflllj 

Vortesi Raider 



To order any of the above tapes, please write giving details of the 

games, enclosing a Cheque/ P-Q- made payable to; 
COM PUT APE and post to; Dept. Y12S, 27 Coomtja Road, 
Southminster, Essex CMO 7 AH, (Tel: Maldon 772589). We also 
have lists available for the $p*ctrum, BBC. Daagon 32, Oric t 
Atari and Tandy Computers. Please sand SAE for these lists. 
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Our 

Price 


IntBrcepICK 


£7.00 


£5 W 


Siareaoft 


fS.96 


£7. BO 


£7.6fi 


£ « 90 


US Gold 


£S 96 


£9.50 


Art« 


£6. 95 


f 5 90 


Creative SparK& 


£7.96 


£6.90 


Statesoft 


£8 S6 


£7 90 


Sratesoft 


fa. 95 


£7. BO 


AfMroa 


£7.95 


£9.75 


A & F SoKwjti* 


£790 


£6.5D 


(nte'ceplor 


£7 00 


£6 90 


Ml. I Mile .1 I 


£S0Q 


£6 80 


Anirog 


£7. 9E 


£6 SO 


Qcea n 


£7 90 


£6 50 


Acnvision 


£9.99 


£9 70 


Novegen 


£9 95 


£8.60 


Palace 


£6.69 


£Ci 90 


StalewH 


£8 95 


£7.75 


Addicnve Software 


£796 


£6 50 


Ocean 


£6 90 


f 5 75 


C.Ft.L. 


£7/96 


£6 76 


Haresoft 


£9.95 


£7 50 


Anirn?g 


£6. SB 


£6 80 


A/lntarnational 


f9.35 


£550 


Thar 


£6 95 


£6.90 


Database 


£5.95 


£4. 80 


Gremlin Graphics, 


£7.96 


£6 70 


U 5 Gnld 


£ 8 96 


£7.90 


■nlerceptcr 


£7. 00 


£5. SO 


Anirog 


£6.95 


£5 70 


Aciivision 


£3.93 


£9.70 


Gremlin Gfflph'ca 


£7 95 


£6 BO 


Beyond Software 

Sofa* 


£7 TO 
£9 95 


£B 95 
£9.75 


Ocean 


£5.90 


£5. 75 


QmCkaifva 


£7.96 


£6. SO 


Bug Byte 


£9.50 


f 7 95 


lagtni 


f 14.96 


£11. SQ 


Inierceplor 


£7.00 


f 5 90 


US Gold 


£9 95 


£8.6Q 



The 
tough nuts 
to crack! 




CASTLE FEAR 



For the 

Commodore 64 



4 C 



Disk £9 95 
Cassette £7.95 



BRAINGAMES Amplicon Group 
Richmond Road Brighton East Sussex BN2 3RL 
Tel: Brighton (0273) 608331 Telex: 877470 AMPCON G 
Bramgames i& a div^on of Amplicon Micro Systems Limited 
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FLAME ISLAND 



For the 
Commodore 64 



4 C 



Disk £9.95 
Cassette £7.95 



BRAINGAMES Amplicon Group 
Richmond Road Brighton East Sussex BN2 3RL 
Tel: Benton (Q273) 606331 Tele* 877470 AMPCON G 
Bramgarnes 5 a division of Amplicon Micro Systems Limited 



diligent reviewers 
have burnt the 
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64 Doctor 



The DOCTOR 64 package is a 
diagnostic program for Your 
Commodore. It bears a 
resemblance to a unit for 
servicing BBCs tailed a F.l.T. 
test board (FINAL INSPECTION 
TEST). It will nol diagnose faults 
on a dead machine as it must be 
loaded in order to run but this 
aside it really is a useful 
program. I think that the 
people who would find most 
use tor it are small retailers who 
have no full service depart- 
ment; this would enable them 
to check machines prior losale. 
Also, I found identify faults that 
are due to operator error as 
opposed to a machine fault. 
Tne program is nicely 
packaged and, as usual with 
disc, loaded first time. You can 
then select which part of the 
machine you want to check or 
an autotest routine goes 
Through selected eheeksand 
ends with a list of checks 
completed with a pass or fail 
mark. Pictures are used to 
illustrate the items you can 
have checked and when a 
particular item is checked it 
slowly sidles off to the side of 
the screen and then the screen 
clears to give you instructions 
to continue that particular 
part of the test. The 
scrolling pictures are not really 
necessary on a program of this 
type and seem to only have the 
purpose of prettying up the 
menu. In fact when you are 
going through a series of tests, 
the wait while the picture 
moves is an irritation. I will list 
the items that can be checked 
with a brief description of what 
each test does. ' 

KEYBOARD TEST 

As with the BBC FIT test this 
shows all the keys on the 
screen, and as you press each 
key the relevant key on the 
screen disappears. As 



SOFTWARE 



Commodore keys are notor- 
ious for gunking up this small 
quick test will allow you to 
check most of the keys at once, 

JOYSTICK TEST 

When this is selected you are 
asked Iq selec t port 1 or 2. A 
graphic representation of 
possible joysticks movements 
appears as well as a circle to 
represent the fire button. As 
you move the stick or press the 
frre button a dot appears to 
show that a good signal has 
been received, I found this 
useful when doing joystick 
reviews as I couJd confirm that 
joysticks had failed as-opposed 
to the joystick port. 

RAM TEST 

This test checks all available 
RAM in order to identify faulty 
IC'i. On screen all that is shown 
is a row of dots. As the test 
progresses the line of dots ^ets 
longer. This is another useful 
test as one faulty RAM IC mav 
allow the computer To work 
OK unless thaT particular chip 
is called. Of course if the IC 
at The start of BASIC is duff 
then the program would not 
load in the first place. 

PRINTER TEST 



Understandably This routine 
will only check printers 
connected through the serial 



port. With such a wide variety 
of printers available it would be 
very hard if not impossible to 
write a routine to check printer 
function when it is connecred 
through The user port. This is 
another test which I have used 
many Times when asked to look 
at non — functioning systems. 

DISC TEST 

This is a similar routine to the 
one found on The Commodore 
test/demo disc when you buy a 
1541 disc drive. 

It does a read/write test to 
each part of the disc and checks 
for read/write errors. Another 
useful test: \ did not find a way 
of checking my second drive 
which has a hardwire 
modification designating it as 
device ten as opposed to eight. 



VIDEO TEST 

More of a test card really. It 
simply shows a line of coloured 
bars and points out that this is a 
good time to adjust colour 
brightness etc. I think that a 
video fault would be apparent 
without this. 

SOUND TEST 

This displays a musical stave 
and plays a scale on each voice. 
The sounds are pretty 
gruesome notes and not very 
clean anyway. At first t thought 



maybe I had a duff SID or 
speaker coii but when I 
checked other 64s they 
sounded just as bad and so it 
must be the program. 



CASSETTE TEST 

On the SX64 this is not relevant 
and when it is run the program 
drops out with an error This is 
not really a fault in the program 
just a disadvantage with the 
SX64. If you run it with an 
ordinary 64 it performs a 
read/write test but if you did 
have a read fault then now did 
you load this program? 

Other reviews for 64 
Doctor have questioned the 
value of a program thaT must be 
loaded and run in order to see 
if a machine is sick or not. As I 
have said before this IS a valid 
workshop tool and useful at 
home. It is not something that 
you would use very often but is 
reassuring if r for instance, your 
joystick does not work ana you 
wonder if the last time you 
unplugged it with the power 
on maybe you did mess up the 
port (I plead guilty to doin^ 
that more than once) 

One of these would be 
useful in a retail outlet as well as 
a club or school. It is the only 
one of its type I have seen for 
the 64 and what it does 
it does well. 
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Zim Sala Bim 

★ * * * 

Melbourne House 
CBM 64 

I'M NO REAL ADVENTURER 
but I know enough to 
recognise that Zim Sala Bim is 
full of promise, eastern 
promise to be exact. And an 
adventure with arcade style 
graphics and scrolling screens 
into the bargain alT accom- 
panied by highly atmospheric 
Arabian music. So to the 
storyline. Your village has been 
savagely raided by the Sultan, 
all the money has been stolen 
and it is on the verge of 
starvation. Vou are the only 



able bodied man left and you 
have been chosen to break i nto 
the Sultan's palace and 
recapture the hoard of cash. 
The trouble is that if you break 
into the palace unprepared, 
the Sultan s guards might catch 
you and sling you in the 
dungeon. But then, wandering 
in the desert has its dangers 
too. However, the fact that you 
can actually move around each 
location means that some of 
the objects to assist you in your 
task can be easily found. 
Others are hidden and have 
to be discovered. You will 
need all the help you can get 
particularly if you are to avoid 
the stench of rotting food in 
the dungeon But please, don't 
let thai put you off. K.M, 



Fame Quest 

Brain Games 

£7.95 (cassette)/£9.95 (disc) 



THIS, SAYS THE COPIOUS 
instructions, is an olde worlde 
game and by golly it shows. 
And just in case you were 
wondering, it has absolutely 
zip to do with the dancing 
sopranos in the TV programme 
of a similar name. It is set in the 




Football Manager 

* * * * * 
Addicllve Games 

£7*95 
CBMG4 



SO VOL FANCY YOURSFI F AS 
a Lawrie McMenemy do you? 
Totally devoid of a footballing 
background and yet the 
manager of a successful first 
division football club? Well 
here's your chance. But watch 
out because It's a game 
addictive by name and 



addictive by nature. Now it may 
be a game you are already 
familiar with because it's been 
around for some time on (dare 
I say it) the Spectrum but that 
doesn't mean to say that it is a 
bit of second-hand tut. Far 
from it. In fact it is one of those 
games that is worth its weight in 
gold. The object of the game is 
simple: to take over a club at 
the bottom of the fourth 
division and with skill and 
dexterity to take it to the top of 
division one through a series of 
Jeague and FA Cup matches. 
There's a chance to dabble 
in the transfer market to 
improve your team's skill and 
even borrow cash from the 
bank to keep your club afloat! 
Each player has a skill factor 
and energy reserves which 
become depleted the more he 



I days when demons, dragons 
and knaves still roam free and 
Ian aspiring young knight must 
win fame and fortune before 
|being accepted into the royal 
r :ourt. To meet the necessary 
"requirements a knight must 
journey from one royal castle 
to another gaining fame in 
battle and enough gold on the 
way. Fortunately he has a 
certain amount of gold to start 
with, enough to buy some 
weapons to see him through 
the initial encounters on the 
journey. To add to the 
excitement (yawn), the screen 
is split into five extremely static 
boxes, the most exciting of 
which is a map of the player's 
position. Oh dear r what a bore. 

K.M* 




plays. Players also become 
unavailable for selection 
because they are injured. Once 
you have picked your team, the 
computer plays out the 
matches before your very eyes. 
Shock results can upset the 
odds and the team morale 
factor varies according to the 
success of the team. But don't 
get too flush with a run of 
success. The managerial seat is 
not all that secure and a few 
bad games could get you the 
sack. Wove over Subutteo 
because here comes a game 
that is going to glue you to that 
screen. K.M. 



* * * 

QuicbsHua 

£7,95 



Fred 



|UST AMAZING ISN'T IT, THE NUMBER 
of maze games there are around these 
days? So what's one more amongst friends 
you might well ask? But before you get 
too despondent, it's worth noting that 
Fred stilfhas something tooffer thegenre. 
Fred is stuck underground and desperate 



to get out. The only problem is that he's 
got to find the bomb and various other 
artefacts and detonate them on the 
outside without blowing himself up 
before he can pass on to the next level. 
Naturally there are traditional nasties 
wandering around the maze determined 
to put a spanner in the works. Sounds 
even more like you've heard it all before, 
doesn't it? Well, not quite, because the 
graphics are exceptionally good and Fred 
is a master of a rope climbing act Whilst m 
the maze Fred's strength is sapped as the 



nasties catch him and drops of acid rain 
fall on him from the roof of the caverns. 
But it is not a one-sided affair Fred has a 
gun and six bullets which are 
replenishable with which to repel the 
nasties and hisstrength can be restored by 
finding the magic elixir. All there is left to 
do is find your way out of the maze ... and 
with a horizontally and vertically scrolling 
screen, it is not as easy asitsounds, What's 
more, the higher the skill level you 
choose, the more difficult it is. 

K.M. 
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Waxworks 

★ * 

Channel B Software 
CBM 64 

YOU WAKE UP IN THE 
lounge of a waxworks and, as 
the words say on the package ... 
in such macabre surroundings 
dreams end and nightmares 
begin ... Well the only 
nightmares 111 have will be 
trying to figure this infernal 
game out. It's not that it's 
difficult but the problem is 



what words to use. Lack of 
communication is very evident, 
it may just be me or this game 
reflects the feelings of the 
waxworks — dark and 
forboding! 

The program itself isn't in 
the same category as the 
infamous Zonk series but it is a 
nice try. The graphics aren't as 
good as the Dallas Quest 
(which is on disc only) but the 
software company does have 
an intriguing fill command. If 
you are wondering why I 
haven't said anything about the 



plot, that is because they do not 
mention one! It's up to you to 
expJore the waxworks and 
learn by your mistakes. So in 
my opinion (I've been spoilt) it 
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Savage Pond 

# * * * 
Stan a cle 

17.35 t _ 

CBM 64 + Joystick^ 



SOMEHOW I GET THE IMPRESSION 
that this might be a little conservation 
orientated. Not only do you learn about 
the evolution of a life commonly known 
as the frog, but it also gives hint* about 
nuclear waste and on the higher levels 
you will find mutant creatures ready to kill 
you if you don't kill them. 

The idea of the game is evolution: 
breed as many frops as possible 
before ending up as some creature's 
dinner. As it says in the booklet that 
comes with it 'How else can we continue 
to play frog games, after all they have to 
breed somewhere". This is true' 

The game opens with you hatchingasa 
frog spawn feefi ng very hungry, so you eat 
the pink amoeba and the eggs which the 
dragonfly drops into the water. Jf the 
eggs aren't eaten they hatch and eat you. 

To evolve takes a little while, because 
you have to consume five worms to go 
onto the next s[j^e of development. 
Other hazards include jelly fish, hydra, 
spiders and nuclear waste which has been 
dumped in the pond. Even if you do die I 
think you will still want to start again and 
discover the birds and the bees about 
frogs! S,LF*P« 



New York Blitz 

Mastertronic 
VIC 20 Optional Joystick 



I LOOKED AT THIS GAMF THINKING 
have Mastertronic brought out a new 
original game at the cheap price of £1:99? 
Alas not, this is yet another copy of Blitz or 
the similarly named City Bomber. If you 
have never plaved this sort of game the 
basic aim is to flatten the city in order to 
land your aircraft which is running out of 
fuel. Once loaded, which it does with 
ease, you can begin. The aircraft moves 
across the screen, gradually decreasing in 
height. To bomb, press any key (you can't 
make a mistake as any key will do) or press 
the fire button on the joystick control. 
Surprisingly one bomb will destroy a 
whole sky-scraper; this makes it a very 
simple game and I went through the cities 
with apparent ease. Cities to destroy 
include Baltimore, Seattle and, of course, 
New York. Once destroyed your aircraft 
lands automatically. The graphics are one 
character and the skyscrapers look like 
ice-cube containers. The sound leaves a 
lot to be desired. The only good point in 
this game s favour is the price. At £199 it 
must be the cheapest bomber/blitz game 
around but as the old saying goes, 'Cheap 
and Nasty \ 

P. WW 
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Kalah 

★ * * * 
Talent Software 
£7.9S {ca*sette)/£9.95 (disc) 

CRM 64 

ITS DONE IT AGAIN! THE 
machine has got it in for me. 
Every time I come up with a 
good move it come* up with a 
Better one. Mind you, I have 
only been playing this game 
for an hour. 

Kalah Is a board game, a 



frustrating one at that! It Is, 
apparently, a very old game 
which was played In deserts by 
people with nothing better to 
do. Let me explain this gem of a 
game from Talent Software. 
The game consists of a board 
with 14 holes in it. You own 7 
holes and so does the 
computer, 6 of the 7 holes are 
in front of you and the same for 
the CPU, tne seventh is to your 
right [called the Kalah). 

The basic idea is to win 



more than half the pebbles 
which are placed in the holes 
by moving them round the 
board anticlockwise. If you are 
confused at this point, wait 
until you play ihe game. The 
rules take a little getting usedto 
hul after a few game* it 
becomes clear that this is a 
definite strategy game. 

I think I should mention the 
two people involved in makfng 
this. They are Andrew Collins 
who wrote the program and 



Mike Masters who designed 
the graphics. They deserve a 
round of applause for (he total 
package as it is very good 
indeed. 5»L.F.P. 





Revelation 


★ * * 




Softek 




£7,95 




CBM 64 1 


Joystick 



IT J5 AN J ORJGlNALISHf 
game, but it doesn't quite get 
to be called totally and 
absolutely original. In basic 
terms it is a shoot 'em up game 
with quite a large difference. 
Not only do you kill all the evil 
monsters but you have to 



destroy castles which, in turn, 
reveal a pentade sign. Once 
you have revealed all the 
pentacles there is a brief blue 
flash telling you that you can 
now kill the last of the monsters 
and escape cavern number 
one. 

Apparently in this game 
there are 31 monsters all on the 
40 different levels. They serve 
the same purpose in life: to kill 
you before you get to the last 
screen and stop the monster of 



Apocalypse from being 
crownecf. That basically is what 
the game is about and I must 
say that it would be OK if it 
didn't take so long to play one 
cavern. 

The graphics are f' ne > 
except for the flashing of my 
character (and all the others), 
when there is more than a 
certain amount on the screen. 
This could either be the 
machine's limitations of eight 
sprites on the screen at once or 




the program's limitations in 
using soft sprites. Overall, it is 
possible but as I said before, a 
little faster please on the early 
levels and is it music in the 
background or has a dragon 
got indegestion? S.L.FJ*. 



West 

* * * 

Talent Software 

£9.9S (cassette)/ £12.95 (disc) 
CBM 64 



THIS IS A PARTIAL GRAPHICS 
adventure which operates in 
real time. In other words you 
could be deciding whether to 
shoot someone or not and they 
could decide that thev would 
rather not have you around. 
The game West puts you in the 
position of being a low 
enforcer on the trail of a gang 
of mean robbers. It's your job 
to kill them and get promoted 
to Marshall. These nasty 
reprobates are hiding out in 
and around an old mining town 
which is now a ghost town; 
hidden somewhere is a large 
amount of loot. 

The software company 
claims that there are between 
two and three hundred words 
that the computer will 
understand. Unfortunately I 
couldn't check that because I 
kept on being shot or bitten by 
a rattlesnake. It does have 
graphics, but only in 
certain places. The graphics are 
again very good, I say 'again' 
because the two other games 
by Talent have outstanding 
presentations, 

S.LF.P, 



Interdictor Pilot 

★ ★ * 
Supersoft 

£17*95 (Cas5«tte)/£19*95 (disc) 
CBM 64 + joystick 



HAVE YOU EVER TRIEDTO FLY 
the latest in space defence craft 
from the Federal Inter Starbase 
Patrol Force (FISPF)M have and 
it's exceptionally difficult and 
dangerous. Supersoft have 
generated a different type of 
flight simulator. Whereas with 
most simulators a small manual 
is provided, Supersoft have 
gone all the way in producing a 
47 page flying handbook with 
everything in it except how to 
make the coffee! 

The game opens with you 
enrolling as a Sub-Lieutenant 
in the FI5PF, You are then 
transported to your craft 
watting at one of the hangars. 
You have the choice of either 
going out into space or just 
running the inbuilt simulator to 
learn how to hand It 1 the 
Interdictor Mark 111. It's one of 
those games that will take a lot 
of playing to get used to and 
reap the best from it as a 
simulator. 

The onlydrawback with this 
game is that it is quite slow and 
occasionally death came 
painfully slow indeed, 

S.LF.P* 
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Election Trail 

Biain Games .. , 

CBM 64 



YES FOLKS, IT'S ELECTION 
time again in the jolly old US of 
A and W'ally Mondieu is busily 
beating a path to Rodeo 
Ronnie's door. Election Trail is 
here to help you indulge in all 
the fun of the fair in the 
comfort of your own home. It's 
a one or two player game. If the 
one player option is chosen, 
the computer plays the 
Democratic party. The object 
of the K<»me ' 4 simply to win the 
Presidential election and you 



do this by winning the most 
states in each of the four 
regions. At each turn you are 
invited to do one of four 
things: hold a rally, go on a 
campaign tour, hold a press 
conference or hold a public 
meeting, each of which 
depletes your cash-rich coffers. 
Vou then get the opportunity 
to either raise more cash, take a 
rest, look at the opinion polls 
or seek an endorsement. At 
the end of 20 turns, the whole 
cotton-picking roadshow 
grinds to a halt and the states 
are carved up between the reds 
and the blues. Although ihrrr 
is an element of strategy to the 
whole thing the degree of 
dependence on the computer 
is still quite high, K.M. 





AT LAST A FLIGHT SIMU- 
lator for the unexpanded Vic 
owner. Is this a miracle I ask 
myself? Yes, but it is less 
complicated than other games 
available for the expanded VIC 
20 but just right for a 
beginner. The insert gives very 
good instructions on how to 
take off, cruise, descend and 
land. Once loaded, which it 
does without difficulty, press F5 
to start the engines, hold F5 to 
start to taxi down the runway 
and with a minimum of 390revs 
you're ready to take off. Press 
F3, your brakes are off and your 
airspeed builds up. Press and 
hold < (nose up}: You're now 
cruising througn the air. You 
do suffer from random 
turbulence from time to time 
and have to correct your 
course. Descent and landing 
need to be thought about; 
check your airspeed and lower 
your undercarriage to get your 
nose down. Press < : if you're 



lucky you should land; I 
suggest Y ou snut your eyes and 
pray. Your flight time is usually 
about 7 minutes although the 
insert quotes 5 minutes, I 
couldn't find any bugs. The 
graphics are limited out the 
sound is quite good; when you 
rev the sound pitch increases. 
Overall it is a verv good flight 
simulation and the pro- 
grammer has my congrat- 
ulations for getting it into 35K. 
Well done. 

P.W.W. 



WHIRLWIND 



ONE Five 



tz 



ACTIVI5ION WERE A GAMES 
manufat lurer for Atari's game 
Console. So what? I hear you 
ask. Well, the good thing about 
this company making software 
for the CBM 64 is that they are 
producing very good quality 
products, H,E,R,0. is a prime 
example of what they can do. 

It is original, fast and has 
very good quality graphics. 
Some miners have been trap- 
ped down a mine shaft and it's 
your job to be a 'Hero' and save 
them. Sounds easy and it is for a 
couple of levels. Whilst 
traversing the mine shaft you 
will have to blow up walls and 
shoot creatures. To blow up a 
wall you'll need dynamite; you 
are supplied with six sticks, so 
use them wisely and don't 
stand too close. To make life 
easier you have a jetpack which 
enables you to ascend and 



descend with grace and care as 
the tunnels go in all directions. 
Once you have saved the 
miner, level two starts, 
exposing a little more of the 
mine shaft and a few more 
obstacles to get over. Good 
examples are trie lava walls and 
lava flows; if you walk or land 
on these obstacles you lose a 

Mfe " U.F.P. 



Whirlwind One Five 

* ★ * 
AVS 

£5.95 
VIC 20 

HELICOPTER GAMES ARE I I v\ 
and far between and this one 
from AVS is the first I haveseen 
for the VIC- The game loads 
very easily. To take off press F1 



but do wail until the rotor 
blades of the helicopter are at 
full speed before take off. 
Using the keys QAOP your 
first assignment is to blast 
rockets which appear 
horizontally across the screen. 
Once you have achieved this 
the second screen appears. On 
this screen you are on a small 
base station which moves from 
left to right. Your assignment is 
to shoot down approaching 
objects. Your fuel is increased 
by 10 points for each success 
you have. Once the maximum 
target of 300 points has been 
reached you can then take off 
in your helicopter Your base 
station has to be destroyed 
Once airbourne fly directly 
over the base and then drop 
your load; you then return to 
screen one. Sound easy; don't 
you believe it, it took me five or 
six goes to get it right. The 
graphics on this game are quite 
good as are the choice of 
colours. I also like the little 
touches which help to make it 
more interesting; a good title 
page and good sound. 

p.w.w. 



Software reviews 



Jotpack 
* * * 



£14.95 (cassette)/09.95 
CBM 64 disc/cassetie 



(disc) 



AT FIRST GLANCE IT IS NOT 
easy to tell what this package 
does. The picture on the pack 
indicates a game, the wording 
indicates a language and the 
company name suggests it may 
be a word processor. There is 
almost nothing on the packing 
to indicate that it is a BASIC 
compiler. A compiler is a 
program which converts a 
program into another form to 
increase speed and efficiency. 
In all machines that run in 
anything other than machine 
code an interpreter has to be 
present to convert the program 
that has been entered into a 
form that the processor can 
understand. This conversion 
and checking takes Time and 
can slow a program down so 




much that it crawls. Compilers 
turn a program into a form that 
is faster, closer to the object 
code, and in some cases have 
additional features to pass by 
bugs or poor routines in the 
original machine. In the case of 
the Commodore it fixes the 
dreaded garbage collect 
routine, though more on that 
later. 

Jet pat k does all these things 
and is 100% compatible with 
BASIC 2,0; this means that you 
can compile any of your B ASIC 
programs without modifi- 
cations, with some machines it 
is not possible to compile 
without rewriting certain parts. 
Another great feature of 
Jetpack is that if you use 
machine code routines loaded 
from within a program that is 
OK. In some cases it is 
necessary to POKE a couple of 
locations to do this but the 
procedure is so well described 



in the documentation that it is 
very very easy. 

The program for disc 
based Commodore 64s 
comes with a dongle to fit into 
the joystick port or cassette 
port; in case you haven't seen a 
dongle before it is a small piece 
of simple circuiirv encased in a 
lump of plastic about 2" x 1.25" 
with a plug on. This will only 
allow the program to operate 
when the dongle is present. 
Backup copies of the compiler 
are easily made but without the 
dongle they will not run, I use 
an SX-64 and while I was 
carrying my 5X around I lost my 
dongle from the joystick port. 
My compiler will not run now, 
but as it is such a useful 
program another must be 
obtained. If you have a tape 
based Commodore 64there is a 
tape version. Unlike the disc 
version there are limitations to 
the size of the program you can 
compile (12K} as the compiler 
cannot lay onto tape, in a 
temporary file, parts of the 
compiled program. The price 
of the tape version though is so 
low that it would still be an 
excellent buy. 

When you load a compiled 



be automatically changed to 
ease transportation of 
programs from one machine to 
another. Because of time 
available I have not been able 
to investigate this function so I 
hesitate to comment. Claims 
are made that some programs 
will run up to 25 times faster 
than in standard BASIC but 
most programs will achieve 
only 5 to 15 times speed 
increase. This however is still a 
lot faster and in the majority of 
cases I did notice a very definite 
Increase, I use a lot of 
subroutines to format figures 
and the delay between input, 
format and printing to the 
screen was considerably less. 

For me the most impressive 
feature was the Jetpack 
Garbage Collect. I have one 
piece of software that uses 



Commodore collect routine 
has been a nuisance to you 
then Jetpack is an excellent 
buy just to stop hangups. 

To finish then I found DTL 
BASIC to be excellent. Unlike 
some compilers it is 100% 
compatible with BASfC and it 
will also run on the SX-64. The 
documentation is more than 
adequate and well written and 
is I think my most often used 
utility program. I now compile 
all my BASIC programs if only 
to make them unlisiable 
(another benefit). One 
important point is that 
although the dongle is needed 
to compile a program it is not 
required to RUN a compiled 
program so you can still give 
copies of compiled software 
away. Unlike some compiler 
producers, Dataview have 
adopted a very mature attitude 



program it is necessary also to 
nave a set of routines in 
memory which are called the 
runtime library. These are 
loaded automatically if they are 
not in RAM, They do not use 
much RAM at all and they are 
in a part of RAM not often 
used. Machine code routines 
that I use such as Centronics 
Interface Software do not 
conflict with the RTL Chaining 
of compiled and uncompiled 
programs is possible and easy 
and it is possible to retain 
variable values and transfer 
them from program to 
program. 

If you use non-BASIC 
commands called extensions 
which are defined within the 
program it will still compile. 
Warnings are given that a non- 
standard command has been 
found but provided it is a 
genuine extension then the 
compilation process and the 
end result wifl still run. Special 
extensions to BASIC in the 
compiler allow for faster sprite 
movement which does indeed 
work well and a routine also 
allows PEEK/POKE addresses to 




almost the whole of BASIC 
RAM as one large siring array. 
When the Commodore 
performs its infamous collect 
routine I have watched the 
machine hang up for 15 to 20 
minutes while it sorts out the 
rubbish. When compiled it did 
still hang up but for less than a 
second. It is now a great joy to 
watch it hang up and burst back 
into life so quickly. If the 



to using the compiler with 
software that you want to 
market. If you sell copies of 
your compiled programs 
simply credit Dataview and 
rhats all OK. A shame others do 
not think like that. Just out of 
interest, below is the memory 
map to show areas used by th 
compiler (addresses in hex). 




$0000-50800 


As per interpreter 


$OS00-S9FfF 


Compiled programs and 




variable list array 


$A00O-$BFFF 


Run time lib* 


£C00O-$CFFF 


Unused 


SD000-SFFFF 


Garbage collect D-C, 


m mmm mmm mmm mmm mm mm 
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WRITTEN BY THE SAME GENTLEMAN 
who concocted Flfp & Flop, Fernando 
Herrera has done it again. This game is 
about trying to save Earth, J say this 
because it is very trying, and you always 
lose in the end. Apart from that it is very 
good. The graphics with the cartoon 
intermissions and the 1B12 overture are 
just right. 

However, it lacks a little of the 'umph' 
that Flip & Flop had. The game consists of 
stopping mega mines from hitting earth 
and killing as many Megadarian ships as 
possible whilst keeping yourself alive," 
simple enough! After lwc> 'chase' 
sequences J didn't have any saucers left, 
end of game for me. 

You do get shields which deplete your 
power, along with losers. At the edge of 
the galaxy there are power points from 
which you can replenish your weakening 
strength but be careful because a 
megamine might scatter the earth over a 
vast distance whilst you are performing 
this minor task. Eight different 
Megadarian fighters can be encountered 
on the 34 levels, of which you can select 
up to level 23, 

The cartoons are worth watching 
because as you progress your man is 
welcomed home in different ways. It's a 
good game but I did find it easy to switch 
off and play something else, 

S.L.F.P, 



Psycho Shopper 

+ * * 
Mastertronic 

L I 99 

VIC 20 8K RAM Optional 
Joystick 



YOU ONLY HAVE A SMALL AMOUNT OF 
time to get to the supermarket! Can you 
make it in time? Will you be bashed bv an 
old Granny? These are the sort of prob- 
lems you encounter in this new Master- 
tronic game. You are a disorientated 
shopper heading for the supermarket, 
collecting gold coins on the way. 
Grannies plav a big part in 
making your lite difficult. On the 



bumping into a mad granny or any other 
obstacle you are confronted with. On the 
second screen you arrive at the main road 
which you must cross avoiding the vans, 
cars and yet more grannies. I can guess 
what you are thinking, yet another 
version of Frogger. You're right, but this is 
more addictive. The third screen presents 
railway lines jnd trains. On arrival at 
screen four, grab your shopping trolley 
and off you go around a maze avoiding of 
course yet more grannies. Once you 
achieve this you're back to screen one. 
The graphics on this game are reasonable 
and the sound gives it added life. It loaded 
very easily first time and it has a good title 
page. At £1.99 it is very good value for 
money and a game not to be missed by 
any VIC owner. 



\i 



Forest of doom 
* ★ * 
Puffin Books 
CBM 64 



LIKE THE HOBBJT FOR [HF 64 THE 
Forest of Doom by Puffin is supplied with 
a book. It is worth remembering that this 
game is based on a book written by Jan 
Livingstone who is at the forefront of 
Dungeons^ & Dragons. This is an 
adventure game based around the basic 
rules of D & D. Once loaded you arc 
confronted by a high resolution screen 
showing a decidedly suspicious forest. 

I immediately thought that it was 
going to be a high quality graphics 
adventure. I was wrong at least up to the 
point I reached. 

Let me explain the principles behind 
the game and what your tasks are. The 



theory h that after roiling some dice 
(kindly provided by the computer), you 
build up your character s abilities. The 
higher the dice roll the better. Anyway, 
once your character has its qualities you 
then get a long briefing of what has 
happened in the world which you are 
now a resident. 

The plot goes something like this — 
you are a warrior of great reputation. One 
sunny day you just nappen to be near a 
spot where this dwarf says his final words. 
In desparation and half madness he tells 
you or the four runes which have been 
stolen and mislaid in the Forest of Doom. 
He then expires and you decide to get the 
runes back because there might be 
something in it for you. From thence your 
struggle begins and even if you are short 
and clever or built like an ok (thick as one 
as well) youll have some great fun. 

S.L.F.P. 
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Archipelago 

★ ★ 

Talent Software 

£7.95 (cassette)/ £9. 95 (disc) 

CBM 64 t joystick 



I DON'T NORMALLY LIKE WAITING 14 
minutes for a program to load, but since J 
had already played Kafah by Talent for the 
64 and was greatly impressed, I went and 
made myself a coffee and got ready to 
play Archipelago, 



After reading the instructions which 
described Archipelago as a type of maze 
game. I started to have doubts. There 
have, in the past, been too many maze 
games and an addition to the very long 
call would make it just one more nameon 
a never ending list. This would have to be 
very good to make it stand out above the 
rest. 

The idea is to collect the mysterious 
jewels from a maze so that you can escape 
the maze and inevitably go on to 



progressively harder levels. As usual 
there are guardians who for some 
unknown reason want your blood. 

Once loaded, the title screen and then 
the high score table are displayed. Then a 
rather nice animation of a storm battered 
island with a man running into a cave is 
initiated finally leading to the game- 
As a conclusion I am tempted to say 
'Nice presentation, shame about the 
game\ but I won't, 

S.LF.P. 



Software reviews 



Percy the Potty Pigeon 

Gremlin Graphics 



£7.95 
CBM 64 



JUDGING FROM THE BLURB 
on the cassette insert, I thought 
this was going lo be a pretty 
naff game. But how wrong you 
can be! Surely it wasn't me who 
thought a little nest building 



was going to bea tinge tedious? 
Percy, of course, is no ordinary, 
run-of-the-mill potty pigeon. 
He is downright suicidal. The 
object of the game is to control 
old Percy in flight and to swoop 
down on to the road lo pick up 
all the nest building twigs he 
needs to pass on to the next 
level. There are points for every 
twig taken back to ihe nest. 
Naturally, it is not as easy as all 
that. Percy is pretty nippy in 



flight and almost totally 
uncontrollable. But that's not 
all. There are obstacles to avoid 
such as the passing cars on the 
road intent on turning Percy 
into strawberry jam and a 
variety of other nasties like the 
pigeon eating cat, the starving 
ferret, kamikaze planes, 
balloons and twig snatching 
sparrows. But Percy is not 
totally helpless. He nas more 
than a trick or two tucked 



under his wing in the shape of 
some revolting, exploding 
eggs. Points are gaine for 
splattering the passing cars, 
killing the cat, destroying the 
flying ducks (good enough to 
grace any wall) and gobbling 
up the butterflies. So, once 
again, who said nest building 
isn't fun? Certainly not 
loveable little Percy, the star of 
this nifty little game. 

U KA 




WHAT HAVE FERNANDO 
Herrera: a monkey called 



Mitch and a Kangaroo called 
Flip got in common? Well, 
Fernando wrote a game which 
includes these two characters 
in a very weird setting! Mitch & 
Flip have found that they can 
escape from I he Zoo by 
completing a maze. The 
problem is it's in 3-D and after 
playing for a long time, 
insomnia sets in your eyes 
start to water! Anyway, by 
traversing the squares of this 
maze and flipping special 
boxes placed at random on the 
board, you gain points and 
your freedom. 

The first couple of levels are 
dead easy once you get used to 
the joystick controls, the best 
results being achieved by 
holding it like a diamond (fire 
button pointing at the T.V.), 



but then the fun starts. The 
levels are made harder with the 
entry of the zookeeper on 
level 3 and a magicflying net on 
level 4. As the game progresses 
the maze gets larger as you 
complete each level. Cartoon 
intermissions have been 
included after every 5 levels of 
play as a reward for being very 
agile. 

The game is superb with 
very good graphics and sound. 
Oh yes, when you play as Mitch 
the Monkey the board turns 
over and you swing from 
square to square! Not that easy 
this one and it's well worth the 
money. Watch nut for the 
sticky squares, they can be 
dangerous or very useful as 
welT 

S.LF.P. 



Traffic 

* * 

Quirk silva 
£7,95 

CBM 64 + Joystick 



THE STREETS OF LONDON ARE ABOUT 
to descend into complete chaos. Only 
you have the power to prevent it. Vou are 
in complete control of the traffic lights at 
each or the capital's major road junctions 
and it is their skilful management which 
will stop the massive queues of vehicles 
from building up. Wirh traffic- entering 
from all sides of the screen and no way of 
telling whether it will turn right, left or 
simply go straight ahead at a junction, 
congestion seems almost inevitable and 
actually keeping the traffic flowing is 
more than a little difficult. So if you 
impress your superiors there is a chance 
of stepping up the promotional ladder 
and sorting out more congested areas. 
This, of course, means different screens 
and more difficult junction layouts. If you 
fail, well there is always the chance tostart 
all over again providing you're a sucker 
for punishment because there seems to 
be very little method to all this madness. 



Daley Thompson's L)ecathlon| 

★ ★ * * 

Ocean 

CBM + joystick 



MAKE SURE VOU HAVE A METAL 
joystick forthis game or it will cost a lot of 
money in new ones. This is a good 
reproduction of the arcade ath letics game 
except I hat there isn't any voice synthesis. 
In this game you have to complete the ten 
events in which Daley Thompson 
competed in the Olympics. 

The graphics on this game are very 
good with excellent use of sprites for both 
Daley and the Computer (your 
challenger). Throughout the ten events 
your scores are registered, the world 
record is displayed and the crowd cheers 
whether you win or lose. My comment 
about the joystick referred to the way you 
make Daley run. This is accomplished by a 
side to side motion of the joystick: the 
faster you move it, the faster he runs. The 
fire bution is also used to make him jump 
and throw. 

I did enjoy this game immensely but 
when I jumped or tnrew something, my 
man always fouled or fell over. It's worth 




playing hut f do miss the voire a! the 
beginning. SJ..FJ*. 




^ PRINT USING ON 

format numbers ^BB j| 

THE 64 

with 

INT functions on your 




i 



MANY ROUTINES HAVE B£EN 
published in the past to 
provide a way of 'formatting' 
numerical data so that the data 
is rounded to the specified 
number of decimals and to 
ensure that the decimal points 
lineup when the data is printed 
in a column. Many of these 
routines are very long and 
tortuous and may slow the 
system down considerably if 
there are a lot of numbers to 
process, I therefore decided to 
write a routine (in BASIC) 
which would be as short and as 
economical as possible, which 
would approximate to the 
speed of machine code 
routines and which would 
format fully even difficult' 
numbers such as those 
expressed in exponential 
mode. 

In particular, the routine 
needed to: 

— round both positive and 
negative numbers correctly 
avoiding the errors that are 
occasionally introduced when 
the CBM arithmetic function 
processes certain numbers ( 
e.g. try to round 812.676144 by 
using the INT(X*10X)0+0.5)/ 
1000 approach]) 

— process numbers less than 
±0.01 which would otherwise 
be expressed in exponential 
mode 

— put in leading zeroes for 
values between ±1 and -1 e.g. 
to ensure that .7 is expressed as 

0.7 

— add a fractional part of 
trailing zeroes to ensure 
consistency so that to three 
decimal places 2.3 will be 
expressed as 2.300 and that 2 
will be expressed as 2.000 for 
example. 

he routine presented here is 
effectively contained in three 
lines i.e. fines 3-5 jnd assumes 
that whatever number one 
wishes to process has been 
copied into the variable Z. The 
other variables associated with 
the formatting subroutine all 
start with Z so that the 




programmer can avoid 
contaminating the rest of the 
program. Line 1 sets up certain 
default values but these may be 
changed in the course of the 
program if desired. The 
demonstration is set up with 
three decimal places (Z3), a 
rounding factor of 1000 (Z4) 
and a field-length' of 9 (72). 
The siring of padding blanks 
(Z1$) can always be made 
longer if desired and obviously 
the GOTO at the end of line 1 
points to the normal start of the 
program. Notice particularly 
that Z4, the rounding factor, is 
specified exactly — if you 
attempt a short-cut such as 
Z4=10TZ3 then the result may 
be internally stored in a slightly 
inaccurate form and this may 
introduce errors later on. This 
is due to the fact that 
exponentiation involves 
manipulating the logarithm of 
a number and some loss of 
accuracy is potentially 
possible. A 'balancing facto v f 
IZ6) is included to compensate 
for occasional failures to 
round exactly. 

The internal construction 
of the program is as follows: 
Line 3. 

Makes a rounded string of the 
number multiplied by the 
rounding factor. Notice that 
this works just as well for 
negative as for positive 
numbers. The 'balancing 
factor' (Z6) is necessary due to 
the fact that the CBM 
interpreter does not force a 
round before performing INT 1 



and one has to correct this 
deficiency. The balancing 
factor is the smallest that trial - 
and-error has demonstrated to 
be effective for both positive 
and negative numbers. It you 
wish to demonstrate the 
presence of the INT bug for 
yourself then try the following: 

PRINT 1234555*1000+. 5, 
INTO23-4555*10O0+<5) 

Both should give 123456 but 
the INT gives 123455 due to the 
bug. The presence of the 
'balancing factor' enables 
numbers such as 123.4555 and 
-123.4555 to round correctly to 
123.456 and -123.456 respect- 
ively. If you do not mind the 
occasional inaccuracy caused 
by the failure to round up then 
you can cut out the reference 
to Z6 in Line 1 and the whole of 
the term Z6*SGN{Z) in Line 3. 
This also has the by-product of 
speeding up the whole sub- 
routine by some 10% but 
personally I would rather 
sacrifice a little bit of speed for 
complete accuracy. (Inciden- 
tally, the PRINT USING routine 
in the COMMAND-0 chip will 
fail to round a negative 
number such as -123.4555 to 
three decimal places cor- 
rectly!) 
tine 4, 

Is only called into play for 
numbers {positive or negative] 
that are less than 1 and require 
a leading zero to be inserted. 
The effect of line 4 is to turn, 
for example, -.123 into -0,123 or 
7E-03 into 0.007 Numbers that 



would normally be expressed 
in scientific notation get 
turned into 'normal' numbers 
by this line but a similar 
technique is not used for very 
large numbers which generally 
constitute less of a problem. 
tine 5: 

This line is one of the most 
critical in the whole 
subroutine. If we assume that a 
Z of 123.4555 has been 
converted to the string Z$ of 
123456 (in line 3) then this line 
inserts the decimal point in the 
correct place, pads to the left 
with blank spaces and prints 
out the result (leaving the 
cursor on the same line) before 
RETURNing. It is obviously 
necessary that integers avoid 
this line altogether and that is 
why they are taken care of by 
the conditional statement at 
the end of line 3, 

How fast? 

Given that care has been taken 
to ensure that the routine is as 
accurate as possible, how does 
it compare with machine- 
code routines for speed? In 
order to make meaningful 
comparisons, I undertook 
some trials in which I 
compared this BASIC PRINT 
USING with fa) the COM 
-0 chip PRINT USING in 
a BASIC4 4032 PET (b) the 
PRINT USING routine given by 
Raeto West in 'Programming 
the PET/CBM\ The results are 
summarised in the table 
below: 



PROGRAM 


MACHINE 


AVERAGE TIME 


NOS. PER SECOND 


BASIC PRINT USING 


C-64 


0.0540 


16.5 


WEST PRINT USING 


C-64 


0 0411 


24.3 


BASIC PRINT USING 


4032 PET 


00518 


19.3 


WEST PRINT USING 


4032 PIT 


00375 


26.7 


COMMAND-0 PRINT USING 


4032 PET 


0.0472 


21.2 
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The BASIC PRINT USING 
stands up pretty well to the 
machine code opposition! In 
the case of the WEST routine, 
the routine works by 
truncation and does not round 
at all (and you have to do this 
before the number is sent to 
the subroutine) nor will it 
attempt to process numbers 
expressed in exponential 
format (such as IE- 01) which 
severely limits its usefulness. As 
we have seen the COM- 
MAND-0 PRINT USING also 
has some deficiencies and will 
also make a mess of some 
exponential numbers e,g. 1E- 
03 which is 0.001 emerges as 
-03.000 to three decimal- 
places! All in all, the BASIC 
PRINT USING tomes out well 
in the accuracy slakes and also 



accuracy stakes and also 
formats and prints at some 19 
numbers to the second which, 
as you can see, starts to get 
pretty close to the speed of the 
machine code routines in any 
case. 

Use of PRINT USING 

I'd incorporate this PRINT 
USING routine into your own 
programs it is best to type it in 
exactly as shown from fines 1-6 
(although lines 2 and 6 are only 
given colons to assist 
readability) i.e. the routine 
should be at the very start of 
the program. The reason for 
this is that line 1 defines 
variables at the very start of the 
program and when these 
values are called the internal 



routines do not have to search 
through o^her variables in 
order to find them. For the 
same reason, constants have 
been defined as variables as 
this, too, speeds up the entire 
subroutine. These techniques 
are applicable to other BASIC 
programs as well where speed 
is the essence. If you know that 
you are not going to require 
integers then you can cut out 
the whole of the conditional 
statement contained at the end 
of line 3 and this too will speed 
processing slightly. 

To call the subroutine 
merely copy whatever variable 
you wish formatting into Z and 
then call the subroutine with 
GOSUB 3. You may consider 
that this is a slightly messy way 
to do it — why not use a user- 



defined function instead? As 
you might have guessed the 
user-defined function takes 
quite a bit ■ more time to 
process and therefore I chose 
the 'copy' method. 

If you wish to alter the 
number of decimal places in 
the course of the program then 
you need to alter the 
parameters of Z3 and Z4. To 
effect the change, make 23 the 
number of decimal places 
required and Z4 the relevant 
rounding factor. For example, 
to rounoto two decimal places 
make Z3=2 and Z4 ■ 100 before 
the subroutine call. These 
values remain in effect until 
you change them again. 



Program listing 






i s r c f= re i rj-r - lj s t no 



_ G . HPtR r 



: GOTO 16 



I Z*=" " :Z =6*Z3=3:22-Si?4 
i i 

3 Z*-STR*< 1NT<Z*Z4*Z3*Z6*SGN<Z > > > 1 IF23-6THENPR INTR I GHT*<2 1 **Z* ,Z2 > I IRE I URN 

4 IFftSStZ >< 1 THE NZS "LEFT* <Z«., 1 )+RlGHT*C ■ B8B " +M I D* (Zf ,Z3+1 > 

3 PWINTRIGHT*<ZI*+LEFT*<Z6 F LEN<Z*>-?3?+" . 1 *R I 6HT*<Z6,Z3 > ,Z2 ) j : RETURN 
6 : 

IB H-RhOC -53 iN« IGeC'l 

EC FORJ"iTONl««GKRfRNO( 1 ) * I4~3?*C rZ *M.t ]F J < IB THEN PR i NT " "! 
3B PR I NT J , Xr SPCf IS LEN(STH*(X) > > t : A = TI i Q0SUB3 16-6+ «T1 -A > ' PRINT 
46 C=-CiNE«T»Pfi INT 

SB AV-B,'(N*66) iPRINT "AVERAGE- " ; AV : "SECS" 
60 END 

76 r 

IBB REM Z 
I 16 REM Z* 
1 26 REM ZS 
13» REM Z3 
148 REM 24 
196 REM ZS 
IBB REM 26 



ORIGINAL NUMBER rCOPT> 
OUTPUT STRINQ 
FIELD LENGTH 
NO. OF DECIMAL PLACES 
ROUNDING FACTOR 
HALF -ADJUST CO. 63 
BALANCING FftCTDR 
|7« REM Zi# -.STRING OF PAnDlUS ULHriKS 
IBB : 

] 96 REM 3 DEC I MAL PLACES BY DEFAULT 
BOB i 

BIO REM FOR DIFFERENT FORMATS MAKE* 
220 : 

DECIMAL PLACES REQUIRED 
RELEVANT ROUND IT-JD FACTOR l ■ 





236 REM Z3 
246 REM Z4 

23B 1 

266 REM 24 
27B REM Z4 
23B REPT Z4 
233 REM Z4 
366 i 

31B REM E.3. FOR TWO DECIMAL PLACES 
326 REM Z3=2*Z4- 1BB1Z -K tOOSUB 3 i PR I NT 
READY . 



I FOR INTEGERS 

IB FOR 1 DECIMAL PLACE 

IBB FOR B DECIMAL PLACES 

1066 FOR 3 DECIMAL PLACES ETC 




J 


I9B7. E33BB 


1667.246 


e 


-3874 . 1367B 


-3674 . 137 


s 


i2.G174446 


I2.B17 


4 


165.766691 


-165.727 


5 


1 SB. BBSS 33 


156.661 


6 


-7. IG634S87E-63 


-B . BB7 


7 


, 1 963464^3 


6. IS6 


s 


-3413 .83333 


-31 1 3, 394 


S 


4BB.7 3 7BB 


486,717 


IB 


-4 12 | .74223 


-412 1 .742 


1 1 


, 0-45458546 t 


1 ,943 


IS 


-4633 r ^5B4B 


-4B5 3 .323 


13 


142*566623 


142.381 


M 


- . BS877 1 2SB 


-6,993 


IS 


6. 16985691 


6.266 


IS 


- .3231672 IS 


-B. 323 





AVERAGE • ,65 SECS 
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A meander along your 



take a nasty turn 
when confronted by 
FX. Toufr 





IN THIS CAME YOU PLAY THE 
pari of Joe, out for a quiet boat 
ride at your favourite beauty 
spot. Suddenly you realise 
that someone with a warped 
sense of humour has set loose a 
shod I of dangerous dn d 
ferocious alligators, intent on 
making you their meal of the 
day. 

Guide Joe through 4 waves 
trying to steer clear of floating 
logs, other boats, rafts, floating 
weed — but. above all. watch 
those Gators! 

When you reach the narrow 
exit you have to guide Joe 
through the locks without 
hitting the walls or over- 
hanging roc ks. There is also 3 
hole in the boat and you must 
use the fire button to bale out 
or the boat will sink. You also 
have a lime limit — so don't 
hang around too long. 

The time limit and water 
level are shown at the bottom 
of the screen: 

Time. ..WHITE 
Water level... BLUE 

Plug your joystick into port 2. 
Normal joystick movement 
applies on the lakes but on the 
locks screen you can control 
Joe by: 

Left reduce speed of boat 

K i M ht increase speed of 

boat 

Up increase level of water 




You have 5 lives. 






Program information 



Variables 



■ 



v 

Q 
CO 

TL 

WL 

L 

51,52,53 
SYS 36864 
SYS 37120 
LI 
I I 

sc 



53246 (sprites) 

(sprite locations) 

(colour of water level and time 

finiil 

(time limit) 
[water level) 
[joystick port) 
(sound) 

(sound on) 
(sound off) 
(lives) 

(lake number) 
(score) 



Type in parts 1 and 2separately, 



Gator — Part 1 

10-200 

29999- 61000 
62000-62030 
62050-62150 
62155-62235 
62300-62570 

Gator — Part 2 

0-50 

100-135 

600-999 

1000-1099 

10000-10199 

11000-11099 

11100-11199 

11200-11260 

22000-22040 

23000-23155 

30000- 30199 
6OO00- 60996 
60999-61199 
63000 



Music interrupt and data 
Sprite data 

M/C Hi-res clr screen 
Download U.D.G.s 
Sprites for title 
M/C routine to move sprites 



Set variables 

Set sprites pos. 

Set time and water level 

Main routine 

Screen 1 

Screen 2 

Screen 3 

Screen 4 

Lives left 

Came over 

Locks screen 

Titles page 

Music for title page 

Joe goes walkabout 



64 Game 




Program Listing Part 1 




IftFRlNT-rr (-Jfrr-y1i,v I- ■>■.>.=« rD£35 Mi^UH JFm 
28 PL>-E:S6864+Tp-256*A, A HEnTX 
-l-l NEXTT 

59 BATrtl69,i46, 14| -ii, 3. 163-9. 14], £9,3.36,-1 
-r8 HflTriL6:?.2i4. 14] .21. 3, Jo?, 43. 141,20,3,36,-1 

DATAl 72. 0.147. IK, I* -249, 17. -206, 1,147, 17-3. L , 147,281 .V.&ti 44, £39.0, 147. |69 

60 DATA0, 14|, 4. 2 12. 169. 31, 141 ,5, 212, 163,8,141,6,212,163. L7, 14L , 4,212, 1B5,0 . 147 
» Dfltfll83.8. 148, 141 ■ Lilt. L 63 .9, 143 • 14] . 8. £12 . 183,8. IMjHI ■ L . 1 4 r 1 , 76, 49 -234 
108 DArfli69-6. L41 .6. 147. 141,4, £li, £4. 144, £42,-1 

110 f"0trE37632,8 P0HE37633,8 FORI"9TLi82 FEADHF , LF , D 
IH FOKE37366+T,AF P0K638144 + T . L.F F».E 30460* T,D HEXTT 
139 POKE 381 44* T , 22 PQ* £36155+1 . 227 ***.E-a&4*M*T, 108 Fi>€37398, T*l 
1*0 tHl*V3, 177. 39.25, 177.30.32. 34. s8 28 -it 4 . 3l* .£5. 1 77 . J0, - £-227, 3*, 22, £27 ,38 
r2l4,30.23,177. 39,22.227.29.17, 37r39, 13. 63. 30.21 , 13*. 39 ,22, 227 ,3* 
154, 38, 22 227. 39, 25. 177,49,26, 214,26, 22,227, 188,0,8, 29,23- 177, 3d 
177, 38- 32, 34. 30, 28. 214, 39. 23, 177,. 38. 22, 227. 90. 22 , 22 •'- Jd, 26.214,29 
I 77, 38. 22 ,£27- 30, 17. 37, 38, 13-63. 39,21 . 154, 38, 22,227, 39.21 . 174,38 
38-25, 177. 20,28, 214- 29,23' ^27, 188. 38 , 126 , 20, 28, 126,20.34. 73,39 
39.22,227- 38-25,177, 39,28, 214, 38, 32, 94,30, 34,75, 38,43,52. 39 



L43 DHT*i£8 
LS8 DATA21. 
L33 P«Tfi£3. 
168 D8TR23. 
163 DATA22.227, 
1 78 DATA25. 177, 



I7B BflTi*43.32.38.43,52. 20,38- 126,28. 25, 177, 38,28*214, 38,22,227, 30,23- 17/ . 30 
180 MTA2S.2J4. 39 25, L77. 30, 22 227 ■ 38 , 21 - L 54 ,:38, 19. 63,38, 17,37,28,25,177.30 
J 83 DATA25. 177, 38 , -32, 34, 30,28, 214,48,25, 177, 38,227227, J8. 22,2*7,4*1, 2B, 214. 30 
190 DATrt23. 177,38.22,227.39, 17,32, 38, 13, A3, 28. 21 , 154, 30,22. 227,2*. 21 ■ 154, .-=« 
288 DATA22.227- 38. 25, 177,39.28,214, Jd, 22,4*7. 30 ■*£■ 227,39,22. 227 ,200 
29999 P0*f[-9TOULD REjflW Pl*:E£63*64+1.M Ht> T 
38006 FW?[»0TO63 PEAIA AO* E • 244*64 ., ♦ I , A HE.- T 

3880L DATA48,8.6-23,4y.fc>.2] j-^H.U, 137. 0- 0 -4*. 67, 0 ,tf,88, B ,8,28- 0 

38884 DATA0-366. 168- 2-254. ISA, 11 . 2(6, 126.43, 214, 126-43. 2|4, 126, J 1 ,£l9, 126,2 

38087 DATrt£54,166.0, 166- 166,0,20.0. 0,99-9. 43, 64. 0. 197. 3. 12-21 . 40-248. 212 .8-9.9 

39BLL 5hlh«.f>H.iJ.9. 136,132.0.33,0.0,4,8.0.4,8,6,4.0,9,4,8 

3801* DATfW. 166 168- 2,234.186. 11 

38815 DATA186. 126,43.90.126,43,38 

38816 DATA126. U . 106, l*b. . .64 Hit 

38817 Lui-HU • ]-=*, L60-0, 4. 0,0. 4. 0,0, 4, 0.0, 33, 0,0, 136. 13-2,8,63,8,8 
38821 DHTfl0,0, 192. 0.3 .5-8. 8 .21- 8, 0.28. 0-0,83, 8,1, 76,9,5,8 

38824 DATA8- 166, 160,3,254,106, 13 

38825 DATAL78, 126, 45, 186. k 26 -4"i, 1 Ub 
38836 DHTH126, 13. 170. 128, 3.254, 166 

3802 7 W1TA9. 166, 166. 0,3, 12,8, 1, LI 2.8, H, 83, 0,3, 2a, 9,8. 2| 3, 6, 6, 5, 9 
30050 HfiTrtd. 8,132. 0, 3, 29, 8. 8,94.8.8.93.0. I 768. 5 ,9 8. 29,9,42. | 54.8. I 74 . 181 
39969 DATA120, 190. 171,224. 103,167.232,189,167,292,198, 171,224, 174,191. 128,42 
30063 DATAL34. 0,0,28, 0,8,5, 12,8,1,64,8,12,03,8,3,64,8,8,20,9 
i0078 DATA8.8 0,8,252.0,3, 19,0,9,220,9.8. 16,9.-8. 16,9-8, 16,9,42,134,8. II 
39999 DAtAl92< 133. 170. 224. 163, 169. 232,169. 163,232. 198, 178,224. 174,191. 
30038 DATA42. L54,8.8. 16,8,8- 16,9,0. 16,9,8. 220,9. J. ]9,6- 8,252.0. 0 

31011 DBTA12. 0.0,30. 192,8,87 

31012 DATA8,6. 20,9,8. 197,6 

31013 HHTH9.49. 64,0,8. 00.8 
3101+ DATA42, 154,0,174. 191, 132-198 

31015 DRTH178. 112,183. 163,128. 183,163 

31016 DATA128, 190,178, 112,174- 191- 192 

31017 DATA4*.|->4 d 6. 99, 9,43 

31018 DATA64. 8. 197,8,6.20, 192 
3SBL9 DATH8, 87, 0 -0, 89. 40, 9,0 
U800L DATAfi. 0 8 -9,9,9,20,9,9, 
59993 DflTftS. t3|.l«. 3. 233, 298 
300?.' DHTR£-j3 20d.JiL3l 132 • I 
30088 DRTA135.0.0, 182,0,8,68.0, 0,8,8.0,9 
5L6&3 DATAl 92- 3 12*. LJ^: ». IJl. 



192 



191 



2-9.24. 12.9,149,0.9. 112,7,1.224 

31 .233.236,63.233,233- 127,233,255,233,233.236, 193 
L35, 120. 0 

0,0,9,9,6. 0,9,2. 0,9,3,8. 64,3,8 
- 3 ■ 233*209 . 3 1 , 233 . 2 36 - 235 - 233 - 233 



31996 »T*fi3B, 233, 233. 63, 233. 236, 3, 255, 298, 3, 191, 192, 3, 131, 120,3 
31866 DATAI23. 120-3, L ■ 128,2, L ■ 8 8,8,0. 0,8,6.0, 0,0,8.0. 0,9,6, 8,0,9, 124,8,8. 196 
5£883 J»rA0,l. L3l,l 29, 3fI»j 192, 131, 191, 192,227, 233-290, 233,233,236, 127.233 
32896 WfAiM. 63. 233. 255. 31. 253, 236, 3, 233,299 

52887 WTA7, 191 . 192, 13- 3, 128, 28, 1 , 192,40,8, 96, 64,8, 4B, 0,8, 24, 8,8,8.8 

33091 [*HTA0,0.6. 0,9,6. 0 

5-3902 WTA8.0, 192. 8,8,48,0 

33993 DArA9 12.6.9,197,94.9 

5-3084 IHTA2I , 143,64.98.233,84. L06 

33993 £ATA96,H?.199. 193,210,199- 103 

53086 WTA2L8- 186, 66. 149.90,233.84 

■.J0*.- LPf^L 14^-64. \ft &4.d 12 

33980 DftTfle.0 43.8.0. 392,8 

53089 BATA8.0. 0,6.8, 0,0,9 

34091 DRTi^B^.e.a.-d.O 0 0.0.0 U t: ■! 0 

54803 I>ATFia.20 0,0,21.60,8 

34804 DATft2t.66,]69.2. I73.+-59. |0 

344W3 fflHTrtl4i3. 199,42. 183. 126-42, 183 

54996 BHTrtl26. 10,189.198.2,175.258 

54887 DATA21 , 86 , 1 68 , 2 L . 00 , 0, 29 

34999 W TH9, 0.8. 0,9. 8-0. 0,8,8, 8, 0.8-8, 8 

54811 DATA8.51- 40,9. L2.±49,« 

34912 DRTH243. 12,9, 12-240,8,31 

34013 BH1H9.20- 12. 132-21,33.192 

54014 BHTft£l.07,243.2. 173,254. 10 

54013 DHTA183- 126,42. 189- 122-42-183 

34016 DHiHi:"*). 10, 191,234,2, 1?3. I f9 

54017 SATA2 1,86. 168,21,08,8,28 

54018 «T*e.a,0.0,a.e,0,9.9.9.s.8~:e,*.» 

34029 t»rH8,0 0-9.8.0-8 0,9.0 0 .9,8. 8. 8,8. B. 0,8,8, 0. 2,8,40. 1 1 -8, 10. 47 

54022 LATh64.62.l75.99. 14 , 1 75. 00, 14. 4?, 64 . 14. I] .13233 

54024 0.0. 0.8. 0.0, 8,8,8.8,8,8.0, 8,8,8,8, 0,8,0,0 

54026 BATH8. 6. 0.0, 9.8. 0.0, 8, 6. 8. 0, 8. 6.0, 9, 6. 9,9,8,9, 9, 9,0. 3- 0.9, 15 

54028 TJATA64,2- 175,68.2,175,88,2, 15,64, 14,3, 192,18,8,0,48.0.0,8,8 

54038 DATA9.6, 0.0,0,6.6. 0,6,6.0. 0,9,6. 0 

54032 ])ATW.8,0.0'0.8-e.e 9,8.0.0,0.-8.0.0,8,8,0,3,8,0,0,8,3,0,0,13 



r 15,88,0. 15,08.0. 1! 

0,9,8.9- 0,9,8,8. 0. 

0. 136- 132,9, 

3, 43. 232, 16 
9,1,8.192,43 



■ 294 0 

233 



,64. a, 3, 192, a 
0,9, 0,6,6,0, 0.0,9,9 
J.W44.49-0,2049.9,232,12, 12,160,0 
288. 193,37. 193,3,87,9,13, 16.48.294 16,9 



9. 0,9-49, 0,9-9.9.0,9. 1J6,0,W 



54034 DATA64 ■ L0 
540 36 DATA9.6,0 
34101 OHTM0,9.0 
541B4 DHTH9.232 
54187 DATA13,8.0 
34190 DATA9>,9,9- 

54112 Dmi*294. 132.0,284. 0,3,284 

54113 DATA*8,8- 232,0, 12, 163, 12 
54H4 WlTrt9. 252, 9, 209.232.3,31 
34H"- C«Tft252. 8. 13.87,8, 193,37 
34H6 DATA8.8. 19- 135,8,16, 192 

54117 DATA4&, 1.132, 0.1. 0.0. 0,12. 12, 9,6. 0.0. 192.9,294.9.0, 40. 9.0 

■Hvm rmH^.9.0.0.0 0 8 

54202- TJATA0,0 0.6,a.4,9 

54283 DATA! 6, 33, 178. 154, 166. 178, 152 

54204 BflTA4.9,16. 166- 179, L32 3B 

54285 DATAI78, 154.4,0,16, 166.2:35 

34296 DHrHL-,4. £13. 216- 7- 213, 2W 

542B7 UATA36, 235. 152,166-170. 154,4 



34298 DATA0, 16, 38, 179, 152,6. 170 
3420? £wrfl|44, 4. 9, 16,8,8,0,8 
54381 DATAG, 0,129. 1.0,134.2 
34J02 Wffl3,8, 14, 132,8,31-20 
54 303 LPT'+t. *,6.4. 33. 12,9 
■.4 1R4 I'M IPftl. 194.50. 146,36.66,12 
W305 DATA189. 146,8.246,16, 3,124 
54366 DATA17, (56, 147, 90.99- 164,132 
^4«J' nnlriUS. 104.] 32- 4 88.72.4 
•;4-j66 DATA 144. 232,24, L45,48 , 33,3 
f4J69 MTAB, 32, 4. 128.9.4,9-9 
34461 DHIA9-0. 0.0.9.0.0 

54482 DATA8.-8, 0.0,9,8.6 

54483 DATA0. 6,0. 0-1, 126,0 
34464 DflT6s , 1 J5J . M i.?/4.0-3 
34493 tWTH249, 9, 3- 216,8, 255,235 

54406 DATA255, 132 . 252 , 14 . 1 27 , 255 . 246 

54407 DATAI27,255.249,9.0,0,9 
-.4408 AATA9,0,0. 0,0 .0.0 
«,440? r«Tiff0. 8,8.0 8,9,6,0 

55808 FOfi' [ "0TO255* 1 26. (* ADA PC*£j45464+t ■ H N^XT 

33019 0«T#W, 0,9. 8-0,9,8.0 0.3.3.0.0,8,8.0 8, W- 0,0, 9, 64, 0,1, 213. 170, 131, 191 
35820 DAT885 , 126, 42 , 253 , 235, 63, 170, 189,5. 255 ■ £44 ,3.93. £00 
556 30 DATrtG , 0- 9, 8. 0, 0, 6, 0, 0-9, 0.0 .0.0-0.0 88. 0 1 00. 9 

33040 DHTA8, 252, 0.0, 124,6, 2, 172. 0,0, 172.0,0,16.0,0,252,0,6. 116.0,6,236,6.0,166 
55650 LATA9. 2,17-2.0. 2, 164, 9,9,252. 9-0. 252, 9,0. 232, 9.0,294. 9. 0.294. 0.0, 294. 0,9 
53869 [.HTMI36 0,8.60,8,8.136,8,2.100,6.0 

55878 DATFtB. £52, 8. 0, 124, 6. 2, 172. 9-9, 172. 0,0, 16- 9.0. 232, 9.0. 116,9.2.236,8,2. 164,0 
,8 

55988 DATA174, 0.8.102. 0,0. 232,0. 13,232, 9- 13,232,9. 4 , 12,9.8. 12. 8- 4 . 13, 0,48. 6- 8 9, 
2 

55898 MTA8,8, 1,8,6. L6 0-6 

33109 DHrFW.232.0,8, 124,3,2, 172,8.8,172.0,0,16,0,2,252,8.2. Lib, 9.6, 1/4,9.0. 166,8 
.0 

33119 DHIH232.0. 0,380.0,0,232,9,8. 252,8, 3,252,8, 11,264,0,43, 15,8,48. 15,128. L68. 3 
3332« Wmi60,0. 9,160, 0.0,32, 0,9,160,0 

53130 DRTR0,232.0,9, 124. B , 2, 1 72,8. 9, 172,8. 0 , 16,8, 0,252, 8,8, 1 16, 0,8, 172,8,8. 164,0 
,0 

55146 LXTAI06, 6, 2, 1 64, 0-2, 232, 0.9, 232, 9-0, 252, 0,0, 294.-0, 3, 287, 0,3, 287, 128. 10. 3 
33139 t»ATA|60,8,0. 160. 40.9- 32. 169,9, 168,0 

53169 DATTO,232,0.B, 124-0,2, 172,9,3, 172,8,8. 16,9, 8,252, B, 8, 1 16, 8,0, 172, 8,8, 164 
33178 WTA8,0, 188, 8,2,164,9, 2, £52, 9,6. £52, 8, 0,252, 0,9,294, 0, 3, 206, 129. 3, 296, 129 
55160 DATA2, B, 128, 18,6, 120,6,8,0,46,9.0,6 
61660 Pt*c£53260,6 

62009 F-IJRl«9IO40 B£RDB FO:.E43388*l , A NEXT 

62618 DATA234, 169,46. 133. £59, 169,4. 1 33 - 25 1 ■ 162, 120, 160,0, 13B. 143, 239,288, 192 
b2029 J)fl Tf<48 1 £06) , 249 , 232, 163,238,24,185,40,133,258, 165 -251 . 105 -6. 133,231 

62838 DAT A224, 152,206,229,96,0 

62839 POKE53280.0 FWE53281 , 11 T-8 PQKE56334,PEEK.i 56334 J AM[l254 PT3K£ | , PEEK i I ) AHDZ 
51 

62033 F«3WG«0TO64*0-Pi:*E 1 4336*0, PEEM53248»Q> MEXT POKE 1 ■ PEEK ^ L ) 0A4 PCHE56334 . PEE 

l£< 56334)00.1: 

62060 REflDfl^ T«T* I IFAKO- lTHENP0f.E14336-Ki*T .ft. 00 TO6i6b0 

62065 FQRI>8TO66*aSTEF'0 A"] 4336*1 + 4 • 0«PtfeK> Hj HU4ttA . NEXT 

620713 DHTO0, 0,9-0. 0,9,63-63, 120. 193,255,124.35,63 

62075 SRTAt?2,253. 15,248,255,3.255,224,0,195-255, L5, 243-63. 231 • 9 

62888 DATA38 ,66- 255,31 ,231 ,255. 233, 8, 1 36 , 221 . £56 ■ 2^3 , . 233, 235 , 233 

62093 DftTH233,233,233,233. 233,233, 123.34,86. 183,233,237, 253, 117. B6, 39 

62099 D«TRZ53r253. 235,255,255,255. 233. 255 

62695 DATA 127 .255,63, 127, 31 ,63, 127,255. 254 , 252 , 24* , £5£ , 254 , £35, 254 , 252 
62166 DATA27, 27, 21 9. 2 1 6, 216, 219. 1 95, 195. 21^,213, 193- 133.27. 2^,216- 216 
62105 DATA36, 42,20, 0.0,28, 42,36 

62119 DATft63. 127-63,233,127,63,93,8,254,255,253,254, £53,253, 176,136 
62113 DATA8, 44. 138. 255 , 253 , 254 , 255 , 254 , 34,51 . 1 19,63-235,31 -63, 127 
62128 DATA8, 12.199,223,127. 199, 12,0 

62123 WI&1, 1 1 47, 31. 191, 127,255,255,127,63,95,15,23. 3,5 
62138 DAI A23 , 62 , 255, 255 , 253 , 255, 255 , 255 

62135 DATA231 • 23 1 , 9- 223 , 223, 0 - 247, 247 , 242, 249 ,248, 43, 3, 199, 231 , 227 
62149 DATAI83,183, 163, 21 9,221 , ££l ,237, 237 , £35, 1 3 ,249- 233 , 31 , 231 ,£40, 233 
62159 [ATA- I 

62 1 55 FORI -0TO319 READH Pl>.E23l *fe4+ 1 , • tIEJCT 

62169 DATrtl3l,233, 12B, 193, 255,224, 63, 224. 249, 31,132.126,63, 126. 126. 1 26, 132. 127 
62165 WTA126, 32, 61. £55, 9. 23, ^55, 0,j3,iS3, 9, 3. «3-k>, 0,233. 14.0.233,7,240.233,13 

62170 DATA25£.2».97r232.233. 132,28. 127, 128,26,63, 192, 28,63, 255,252. 111.255 
62173 DRTFi£46. 131,253.249,0 

62168 DATA8, 6. 8, 0,6.0, 0,0, 0,0, 0,0, 0.0, 0,0,9, 0,32-0,48, 16,124,96,23,255,192,15 
h.-ln 1 , :ih"H--*t'. L2H-7.233. 192. L3 132 13.143,198 1 PZ, M I L5 193'29 3 

62199 BHNHlti 28,223. 204, 15, 185,248. 15,255.249,7. 135,249,6.224,224.8 
62195 DATW, 6- 0-8, 0,6. 8, 0,6-0, a, 8,6. 0.9,6, 32, 6, 6, 112, 9 . 0, 160, W -0. £40 -6,0. 240 ,0.0 
62299 MTA1 12. 0,3, 254, 0.3, 254. 9, 9.1 12, 9,9, 243- 0,0, 238, 0,9,232, 64. 9,249, 192,8,127 
62293 OArHl2¥.0. 233.0. 3, 133,0.0 

62218 DAT80, 9, 8. 8, 8, 6. B, a, 8,6. 8, 6, 6- 8,9. 6. U, 9- 4,0, fa. L . 39, 16- 0,233. 169,0.233,192 
62215 DAT6 J, 255. 224. 3. 220, 240. 3, 191. 112,3. 146, 112 3, 128,112 B 

62229 DAT63, 120. 40. 1.190,43.0,235,160,0,127,192,8,59. 126,9,141,9,6 
62225 DATA9, 9,8, 0.0, 8, 8,0, 8,6, 0, 6, 6. 0,8,6. 0,9, 8, 0,9, 9 

62230 DATA7 r 0,8. L L 1 ,246, 8,6^.232 j| ,36. 0 

62233 DATA29, 123,8,62, 120,8,62.8,8,62,8,8, 127,8,6. 156. 128,9,20.0,9,8.0.0,8.0.0 
62388 FQAI-0TO255 PEAWl PQKE49152-H..A NEXT 

62319 DATAL62,0, 183-0,298,24-103,5, 157,8,280,281,240,157.8,286,96 

62328 DATA162- 0,109. 0,299. 24, 233. 3, 137, 0,28fci. 281,^40, 157. 0.203, 96 

£2339 HTA162.0,183r 1,288.24,233,5,137, I ,296, 201 ,.£40, 157. 1,206,96 

62346 DATA162.8 169- L 26i. 24, 105.5, 137. I ,288. 201 ,240. 137, 1 . 200,36 

S2350 DATrtl62.0,]39.£48,7.24,165. S ,281 , 208, 144, 2, 169, 205, 157. 246- 7, 232,224 

62355 DAT Al. 200, 2 36. 96 

|=i2J^0 CmrH16£.8.189.248,7,24,185. 1 ,281 . 21 1 , 144, 2, 169, 298, 157, £43, 7, 232,224 
62363 DAT Al, 288, 236 1 36 

157.0,293,201.243, 157,8.208,36 
157, 1 , 293,201 ,249, 157, 9, £06, 96 
137,0,290,281,249, 157,1,288,36 
157, 1,208,261 . 248, 1 5 7, 1 -200. 96 
. 157, 1 . 208,261 , 249, 157,0,200,96 
. 157, 1 . 206 ,261 , 249, 13? . 9 • 200 . 96 
, 157,8.208,^1 248, 157, 1,266,96 
201,214, 144,2- 163,211, 157,248,7,232 



193, 
.185, 

i6.i ■ I ■ 2tih -jH.iti. 
189- L. 288,24. 185. 
. 139,0. 296.-24, 105 
, 189,0, 296,24,233 
, 183, 1 , £88-24. 233 



62376 DAT6162.2 llf3. 0 406 , £4 
b23''5 DHrRl62.4. I83.-8.298.24 
62380 DATA162,6, 
62365 HrtTfl|62.9. 
62399 WT0I62.1L 
*2-3y*. UHTH162.I3 
-,4-i.i I.HTHI62, 14 
624LB DATHL62,2. 
62420 lift rh£24,&,200,236. 36 
62300 fOPl^T0? RERl)f*.pt4i.t43588*'l,A NE>-T 
623 16 FORI *0TQ36 ' READA RdCE49528» J , A HE:iT 
62520 DATA173.»,220,32. 112,193.32,36. L94.96 
62538 DATA28I, 126,280, 4, 32, 34, 192, 96,281, 125, i 
62546 DATA17. 1 92, 32-69- 192. 36,201 - 1 19. 290, 7. 3£ 
62338 F0RI-eTO24.READAPOKE4979e*!,A«eXT 
62566 DATAjt£, l |4, 19£. 34,1^1,192, J£.14«. ls2,J2, 
62576 DATA192 ,32,216. 1 94, 32 , 233 , 192, 96 
pfJKElMi,2 Prjhg6j] • I i LUHt) 



(■4, X 
1.192. 



,51, 192,96, 281 , 123, 280, 7, 32 
32.31. 192.96.36 



165, 192,39, 182,192. J£,133 



PEALff, 



64 Game 



Program Listing Part 2 



e 

L S 1-542 76 S2»5427f $,3-54173 FuRI«;il-4Tij51+V« PUKEJ -W NEIt.T fuKE"51+i«. 1 3 
10 Ht-' li I I I » m 1 1 i I i 1 1 1 1 I U H i I I i H 1 1 1 I M | i 1 1 1 .1 • 31 

is m-'W — ■ 

20 C#»*i " 

2? iiiiii mi:* i 1 1 1 1 mm mm mi;-* i 1 1 1 inn* pi" 

ki=' ttt\— --\ 

I • ■! 'MY ill 

,:j:FOk:EV*37, 16 P0KEV+3&, 14: Li -5: SO* 
^WDl J UEFFHfci B j ■ f.FE£>-. i Y*31 J RNM J 
. 186 KJf.EV+b , 1«U H>: fcV*? - 206 POKE'/* L 9 .- 1 58 



40 u<- ■ m m hw m mi 'it; ai >ar *n-i jir 

H30 V-5324fc 0-28S PuF-EVi-£l ,2*5 PWJEV>20 
128 Po*.6v+-39 , 1 R-0 MlF*"i4H' n>B(PEE> '.V*38 
130 FOPI I 40rrj4b KjF.£v+[ . |£ Hfc">!T P0>JEV*3 
L 35 PQ*tEV»| It 135 1 POKEV+27 , 254 POttV+^f. 
<-„!,! --Mia Pi>:£v+ 36, 6 P0fEV*31,9 uoruioaaw 

CM FORI*1?44T01?93 P1>ti - 7* PL>t KQ. I ME*tT FORI-1984T02823 POKEt, ?Z 
610 Pi>fc|KQ.4 Nfc.<l TL-L3*: lj_-L?^ L-3bJ2W WJ=«rL1 1*-Ll !l TMEHi3itH? 
RETURN 

'. :.Vt>W ;FFM=|(fl.'-lC*f NB'.J,.,-LTHENPi>f5L ,8 (jOHj2204u 

1610 FWETL- 32P0rEUI.-?2. PL*.EHl*C0,6 TL»TL-.l:WL-WL+. i [FPLt> ' L.'-l 1 1 T HEH003'JE£3B 

mm 

LWL2 JFTL -.L?4^.«fULl itViLrHEMiiiidlSe 
L0?? PETUPN 

L0O06 Pi>£5.3i8«a.2 PC*V5^ei 3 'jUMlBl 3i56ft-U LE*1 

L0W05. PRIHT'n*' PfilNTItf ■ C*'FHjL* WlrMPMUtuaaaOMM b* , H* . B« .. D* PRINT"*", PRINTFt 
Lnuut ^*LhT- PPlNTk* PP]^T'*W F*[N1TN[^3I>,&4V<3OSU]!.12530 PCKEV+21 -235 
t ■••»■ - i-i'Kk i.i POKE ' I I I POWV 233 Fiji E PrF - .•+ .-: " I'.H.<;U4S c:M 

in*- nul^-stvia 

10818 '305UBI8W IMt»l IP* .-«:HLr* = B 

t ease ifreek ^v* i > •:457HENit.«5c+ 1 ue*30« .• 1- [ nt. tl. j - [ nhh/) 1 ijji 0 30000 



. TRi' RJ ,Et, 



I I I I 



II > 

*ll 1 



III IIIIII 1 1 1 1 I I I I 
III 1 1 1 1 1 I 1 1 I 1 1 1 I I 
I I I I I I I 1 I I I I I 1 ' I I 
1 I I I I II I I 1 1 I 1 1 1 1 I 

■11 1 1 1 1 1 mi 1 11 1 n 1 1 1 
*■ 1 1 1 1 1 n 1 l l 1 1 1 1 1 1 

•K 1 1 I I I 1 I I i 1 I I 

PHi I I II I 1114 I 



tei?3 001010010 

uma print 

Lies'? PRINT' 1 !!' 

LLUUU FK INT , Tn ' 

lieer print j ttt- 

1 LrtdtJ PPjNT"Tn ' 

iiees pp]mt"tti 

iitjie print "in 

I Fh \>..\ "T T 1 

11612 PP1NT-TTI 

110L3 PR]MT"'m 

L 181* PPlMfltl 

11615 PRINT" 1 in 

lift 1 6 PRINT 'TTI 

1HL/ PKJNI ' Ttl 

ueie pp]NT"Tn 

LLiStS PPIMT 'TTI ' 

1L*20 PRINT"Tn 

I Mi-L Ph Mi TT I 

11622 PRIMT 'TTI 

iiei-i ppjhT'"tti 

11624 PR INT " "TTI 

116H PR]NT"Tn I 

11826 PRINT"' TTI «l I I Ik 

U627 PR]HT M "mtm I I I I I "M I I I I HI I I 



THB<R >,E*. 



■.ThBtRJ.L* 



Fi>E532&lS. <L P0KEt.32a] IjOiUfil ii^ 
I I I I M I I I I H I H I I I HI" 



WW 

rf It 

.A-L-M - I 
J I - - |i 



I HI I I I II III II* 

inn 1 1 1 11 11 1 ih' 
mi 1 1 ) 1 1 1 1 1 1 1 iih 
«i> u 

. _M IBM III I I llllill 
_ -id 1 1 mi 1 I 1 1 1 1 1 1 1 1 

_ m 1 1 1 1 1 1 1 1 1 1 1 1 1 in 

I I I 1 1 I I I I I I I 1 1 I I I IH' 



I 111 I I I INI' 

II 1 1 1 1 1 i|t r 
I I III I I IH I" 
1111111 1 it 1 
llllill IHt 1 

I I 1 1 1 I I IH I* 
iiniM iftr 
llllill IH I- 

' 

■ F II I' 

Mi- 
ni HI" 

I Hs Mill" 

9-ftti1 II I IHI" 

B-Nl * HI 

I 1 1 I I I I 1 1" 
mil 11 I I IHI" 

mil in 1 1 m i" 
-, 1 1 1 1 1 1 1 1' 
,* 1 1 1 1 ihi r 

■ . I I I I |p I T 

I I I I I I I I" 




PUKtv+i, lit pokev*30,q pr>:ev*31..B 



iwt oci5us*eo >v^3t.et.4 Fr>t^.4B Kjhtv+i.i 

11839 POE264 1 , 222 LE-2 &CcS*JB24aee O0SUiBli55B Pi^tV»at>.3 P0KEV*2U2» 

11646 ijfJ-:LIBL0e« 

116S6 IFPEEK<V*l>t43THENSi:-5C*' LE4We .'*lHTc f L tHl i ' OOTO38600 

116?S OOTul Lii4i(f 

Ul« POKEHiiafija P».E5:3i]61 . 3 MsUBL3256 LE-3 V*-H 3i49 P*3* tv*-!!i ■ 1 P0f.EV*2l ,255 

IIL..^. PR J NT " !T' PRINTTj*,Irf,rt*.L* «(Wfir-fjmiuUUM0aw . is* nl.U*^Urt fUK.E284 1 j 223 

I I l.i- ftim 9««il»tBiMk»iBHI' , -MilNTFJ-frRlh' ^ JLiCr.',vr>v^JjliM*3IUU^ ^ J' Lv*48-5 

1116? PPJNrrH8iV4J.f* PPlNfMU" PfilHTU* - M.nT " mm F*[HT r nii jU,CK *j05UJJiVW 

1 1 LOT PRihtT' SDimnnaHi]' , PftlnTTftji 4jH( , " TTH -.htf.""!!!! ".Hi,'"TTTl ' ,H$ 

LLL26 PQK£V*I* l?6-PUKtVfiJ5 PQf*V*M.iJ-H*,tV+31 .« Pye:{ V*3 r 1 55 

11139 LE"3 G0SUiS4l»e Gl>iuBL255fli 

L1L46 00^.161600 

iut6 iFPEEi(>w*i><:*3TiHeHsc*st*£.Lz«eo>+iHT<TL>-iNTi:uL/5J tQioiueee 

ILL?? GUTUU14U 

L1260 POf E^i^fJO^ PO»E53281 .5 PPlHfn»" PR I Nil;*; 

\Wl(i FURT.UTO20 PR INT "U s", HEX7 -FVlMTJft 

U22S PR INT W MWTT«<4>iM*,T«tl3»,M*-TH*t^> r H*jT*WCa>iW 
lli^5 PRINT' rid" PRINT THE. 31 J . G* 

11233 PPJNT' jUdUpWrWjaWiaiUil' P*[IM IHf 4, .HI,"* 1 , IHfe- L j ^Frt, IHB..22 >,N*. TftBOL > ,W 
l\H5 PRINT"*' PRlNTTHBi. 13,'.H* 

L L 240 PR J N r WWUlWI'' » [WTTftit It y , h S- H IFlA ' 26 ■ ■ 1 X ' r Mi i. 23 > > 
11245 F^ L-Hl *WJi- PRINTTflBitO; 

LLtMj phi -j i ■jujjmM,- Kh JMT8B. ■ i wumiL.- hi»uhil .WUMFLML ' 

L t £55 POKEV*^ 1 , 235 ■ PR 1 1 11 ' *»*•»•••»■■•■ f 

Ll^lbfa ijj^JBt.00 SYiSbMi Fi>Ev'.24] *-u> EVtl. ISO pi>fcV*3.wtHil PUI- fv + JO . U fi>E.'-jl -6 
H2b? PO»£2041,Ji2 LL*4 Litft > lJB24666 GGSL*il2550 PC*.tV*20 , 3 P0KE2646. 205 
LLtl'S w.i s U4jlw#w 

1 1 2S6 IFPEEK ■• V* 1 J C43 THfcN5t-SL+ 1 LE«M .'*1NT(.TL IHT t j (Al f 0 1 6660 
11299 G4JT0H266 

12390 F*|NT'* , PPlMTTHfc*.34.'SC F*INUftJf(.74J rLl 
L2355 F*|H1"***' . PKIM I Mis' i* -.Lfe PE TiJfiN 

k 3256 POE20"t6. 261 F-.*V[«3trj|3-iTtPi Pr>-fcVi-t,B NfcXT jfl^fl R*EV*3l ,6^RET0RW 

i.tWU SY53ei8i4+23is 

,,-,,h- |,»,-L, HAt^l-lb l-UKt'^. Li. I-Uh -',IU^ N-MM ll-f».--STHENB»JKJ Pt*EW>48. D fi-0 
22010 F«UJ-3TOJSriLR.3 fW.E53,JJ- PQKEil.^ HbXUJ.J P<X.EV*27,1 R0fcESI,6 
22015 ROESl 1 128 R0KES2. II? 

ikisiiy- :-=Ptti ■ i»«PfcbK-.v*|.' pot..'. ;■. fl>:i -VTu2bw4TtjPS FufcTWj«TU*^L PuKtiw+o. 1 1 
<fc!630 POKES I > 12S POKEV+IjT Pr>E^3r239 Pt#tSI 1*V fUKfip6Ttl20 

22033 NfcX f H . 1 1 . I Pljti £V+i 7 p 0 LI-Ul-1 SVS3fiafi4 IFLl\lTHEWoOSUB2?l80 QOTD66600 
22046 CM.EGOT61Q660H 11666, 1 1 166' L I26U.. jU00ki 
23060 IFNL'..L?«THtl4ktlijRW 

i-.ikJU 1 : Pi>£HL,r^ P'lM- EHL+'L'J 4 iX'-^C-l I P Sf . 2 3 6THtHUU=>* li 
23010 WL=«NL-| Pl>Jtilir4kj.tJM RtTUtH 

,4 :uplp^.M,»hPJHp^ OWE QWtft" PL*.EV*2L,a Pt».E53266,ll 

2J|4» H*t^J2u] ■ I L P0KESliJt3 POWESI + F'.. 32 P*.E51*L4 • f\Jt f^, SI POKEii+7, 15 
23143 Pl>E^*J4 ■ i| t,VS 3 *;Jtfb»*^5h 

^3L50 Fi:«TT-l00TL5-5TEP-4f-yt.t1.-. rr Puf.t'sJ+/, f T+16 f>QfitS3*t4, TT*20 POKESL17 

iillbl PUKt = |»?,ii PO*E4,|4l4,33 PRIHTK* Pt*.Eq4q, [ N I ( RNJ> L ) i 1 5 > HE*! 

23133 PRjNrfi PkiNr' 1 SCORE ",Su FWT««TOS90S MCXT RE^upn 

24000 PPINT"*' . FRIN'Tft*.. i^-il," . 

24U05 PRIWT■ < a■l , ■. RR [ N T TRilf. 32 > ' L 1 " • 

24BIB P»V IHi -*■*-, pfiJJNITfti^>*l r fl H 

24020 RETURN 

39966 POVE'E. 32 ?2,jl CH- 143 >. L-lZ+y.- f>0* ET-.-^U-"* '^=ia^ U-L^uS KIKEI9S>8-Ff «233 

<Ul1ill1 Pi> l-Sb < il . ' 

30010 V-'ic^e FOfeL^rij,' Fi*t,ri*l+tJ.i-F Mb.:. I PUK.E5}Jiai .3 

JU0H PRLNr H fcJT" RO»..E53281 .6 SW449366 F0RI-H324 njlwtftl Pl*EI+ilN..6 NEHT 

36624 PW£<»4^-J*+ K»i6 V-l7| PC*EV*2I,1 R0KEV.J-; P0KEV+1.V Pu*£v*3l,6 

30050 PRINTTftB-i. 37 ■• " HR4 I I" PRlNrTHfii j "r'TfcXx" PR IMT TflBf 37 > ""»* 1-" 

111051 WLHTffli- 37v '•W^JH'»o''TfiJikMV 1 ^lt^ *" Pft|NTTfiBH/34y'T»^^ 

30Ot 6 H? I N M Mb '. ;4 j " ' ft* I I- 10 - RRLNT Tflln 36 ■ 1 1*>± I I l*H r"B00O" 

34465. MefHrTftit i*0 j "T*C»»i* r»X50'' PRINTTflB- 22 V'TMk I I I I I I B»* I I I OboCO" 

36678 PRINTTftS^£2j ' rttiOOCOCXWO* rHOOOODDO" 

30675 PSIHT1HS'. I6v"rc^ 1 1 i f*.J>ii iT»»aDOlijocio" 

300S10 F«[HrT^VI[^ 16^ T^w«wMwi« IfTDfr. Ill' 



-tltlOV 

3JM99 
i66S3 
*8180 
36] "S3 
30116 
30] J". 

30124 
391 2e 
36127 

IHli^ 

361 » 
j01 ^2 
36134 
401 it 
30 L 

i0 1 j j 

3M148 
30 IW 
30155 
30157 

jeibi-j 

30179 
j01,-5 
16191 

60006 

00001 

60001 
CMMIl- 
60015 
r-liM^ . 

60030 
600 i2 

r,"U 

MM 
60042 

l>0045 

60093 

^80?0 

-..l—.l 

66??? 
r.L005 
6L0L0 
OL0I5 
fcL020 

•-. I H*"i 
6L030 

6L 19? 

-. <MiM.' 

^3010 
630L5 
*>J02O 
■5 3023 
63050 
1^055 

p., < 1 1 K 1 1 

63065 

n 1.1,1,1 

C397! 
6306* 
^3082 

6 3006 

63030 
63095 
630?.-' 

REHLW. 



F* [ N T TNif h 1 0 1 " "TMi I I—. I 1-^JTt.Cfit- 1 1 riMU«LiiJ.It'.' j"«jij'J ' 
PRINT" TD*. I IimIII VX'U fUaooM TUDOOk^JOOH/-! *OOH08JO*iX™BQ(l(l " 
FP |Ur Tl », fcOOOOjflC • • ,J ■« • • CM * . ,J"J 6 -Vlu ' 

PR L N r • ~rt>Ji I i i i HllW > *QO»MMOQaG™jM»ouOo.K 

PVINl 1 JH-lfc iajOCiCiH- I IfHMCOOCl JOOOOBurjij^j juuP. « • ' 

FR 3 HT ' "M^»T*j^uuL.4i. ^^uOCrOCOOOQOOWWOO^WOOCrQOOOQQOQC'' 
PR 1 MT "Tt<»CrC01QOO'iDOOOOQQOCOOQOi»OOQOOCrOOOOoaO^ ' 

pp]MT 1, *fjc)ix,o>j r *w*LiOuoi>>xilto*:^JOO'?wi- t -j ■' 
PR]MT"*BHKrO:iMQuoCritoooaocoijrfti^u>J^ji^ " 
F-p]hi ■ i «i«.v>juOOOi>>.j:jrjoiriiicQofcMLioocicoi« I f~" 
Ph it. i wirjixfl.. irtxxji fionoooaooooM IHXAXMKIII ii P" 
PRINT" iMtUUHL- jUOijOllMillDOOOOfllCMRKWOOOCM I I I T" 
PKlNT"««jM»00»>>i'JUUO^J.jUiJiJ^.'.JU I ' 

pki mi fflrLiiiyjL#»ji50i:i:<iJoo*o>30Q;iDlfcBcioaMi I I i i a~" 
pr i NT " riJ8R39*48ritiOQi;cr.|>;i triii winrior4H r- 
rr i nt •• TirnnrrrrTT- . •. ~: t.- r . •'•Tr?~r~ttr r " 
pr: nt ofimunp^Mirjrv,'. :i n ■ ■ ■ . ■ ■ im i n ■ 

Pkihl''*|WUHM U ' [F JjTj-lTHENiJ>Ii _ 4 RETUPN 

RWEV+3L.0 i="di P=3n.:. i ^ 

POKEV , K*25*« ' >l>255 > PCfc£V* 16 ■ t PEEK-. */* 1 1> ^f*lD233 *0*V-.X>255 POKEV* I , V 
m t ii I- h ■j=i J — _ =: v^V-- j! PLtt.EV+irV-RCKEV*31.6 P0k.EV+3e.* PP-Pflik£.ft) ^K*? 
iC-SC+1 IFPP-123TF*NX^<-| ¥-'i'-.4 UWJ-.4 
IFPP-119THEN> -X+2 V-v-, 2 U='>- i 
IFRP-litTl+ENV-'f-. ? U-U-." 

IFFHB':B^LrHEHPt*.£V4]t.6 Ll-tt-l OKEGOT 01 0666, 11660, 11166, II 2B«.1«B» 
IFX>338TKENPl>EV* 1 6 , 6 L1 1. 1 + 1 ONLE&OTOl 1660 , tl 1 66, 1 1 266, 16668 
O0irjJ6146 

WE5M68. LI Pt>:.£33231,4 KKE9327S«SJ fVS37l2a P0HE5 3246*21 ,6 PESTWE 

p'*l=5*v7i I054i9ti pore i.fl ne:-t P0K£9429£' i5 

P»:E532*5 ( PEEK t:532«S N»lt 

V<324& POKEV+21 , 31 Pr>.EVi-23,250 PT>.tV»29,JM F0*I«39TO46 PC*;EV*Iil3 NEXT 
POKEV-+2>i,0 00 3 2W PUHev+2", 0 BB-1 RRIWF Tl" 'JO5LIBSS030 
--.tl •*T1 £■■ t-PK* _ L'U " l|IH[l jPHCfc fc=HP •.. — . . H - 
K1"?5 : X2"123 ?01t5 X4-265 K5*245 ¥l»235 
P0HEV#^1 ■ POI- EV+*' • X2 P0t.EV+4,>:3 P0KEV+6.X4 ROK.EV+8,X3 

F0R[^lTQr?STEP2 POREY> [ . V | NEXT FOP \-#)*% HjW*l44 OG<06*I PX3KEI , OO HEHT 
F0Rvi»255TU55£TEP-l PGHEV*1,Y1 POh EV* 3. vi pijfev*3 vi prjn:Ev*7 , VI POKEV+Si, VI 
NEXTV| f,xB«ti h=oOv pHpMJ 
F0RI*39T04*F13VEV*1 * 
tit rxt 

PgKE£l+7r|6 PQK£6lr3£ Ft>ES1+14.|6 PWt^+L*.il 

PL>E-i2*7r3| PUK£^2,15 B£iflDR,i,C PL>ES3*7.. Fl PiX.Eij+14, 1 PCKES3,C 
pL>E51»7 r l7 PCKESL.33 FWE51 + L4. I.- LFU-W001MENRE&TORE 0OTO66B36 
fWn^TQI58 : hE>:T : JRK*»""THEJi6eee4 * 
IFX1-" "(H£N60r»9a 
OOTO46604 

5V43*964 OO&UIS63000 CLlf .'*ji249 H>.LV+J3'8 PUT tv+^ . li PE.TjRE 
M>|- t v,4 t -..i,L,.j. P.>H.*:5 ffe OOTOJ 

BATRO.S.S. 18. 16. 16.5.3.3-16.19.16.5. 5.5. 16, 10, 16. 5.. 5, 5. 16. IB, 10 
BHThH. SB.jW.^o. L0 5-5. 5 1 ■ 10,29.3.3, 1W. 3,5.3. 3." .ti. Lfl, 18- L0.26..28jW 
IlflTMie, 10, 36. L0. 26. 30. 10,56. 39. LB<b0. 10.40,66. 16,38,78, 18,28,60, 10- 10,5 
t*Tri20. J0.^6. 30, 40, 30, 40. 58. 40 -68. 69- 60. 56- 40, 30.46.30,20.30,26.10,20,19,3 
BHTK2e,30.4e.20,38,46,2B,3er48,40,3e,«,40.50.68.46.50,66.3B,28, 18.2B-10,5 
irl-i,u jy.^d.iti J.H,30.46,5a,4io.-,0 t.e.^1 -.^.40 . 4« 30 ■ ^ . J0 • 26 ■ L 0 20, 18, 3 
JjATh LG. 5 

1 1- lMvl.Hi HtHO. ,1110 

Pt>:E532S0,3 P0hE532ei .3 FKINT' 1 ^' PiJfet33j72. 31 
f-i i ttl I U 1 I I I M I I I t III I I I I 111 I I 1 1 I I I I 1 1 1 I I I I r 
h24~"H* * • # * 

R34-"TII I 1 1 1 I I I F M I I I 1 1 I I I I M I I I I I 1 1 I I I I' 
^Mtx"^>>>i«x»(XX <, Fi5**"*i»* I IM) f*ytn" Rbf-"S)i I8H I" 
ppiwr-a- P^f[WlTfa!^33l'•tOOOOOO■ , PPlNTTflB^3i' ,l m*;O00(W , 
PRINTTflB ( 31 > " TPOOOOOOM" ■ f P J HT TrtB r38 ;■ ■ -^OOCXJOOOoo" 
PRIwTTRBc 23 ) " nuMoooaoooo " 

PRINTTPA^^? , . A4J TAB* 23 J I A3* TMB* S9> J R5*Tft]K.69 >H4* 

FRINTTfti<2?/,M<TflBi2S>.fl3*TflEt69>,ft5*TH5 1 -b3.'M* 

PR [«TTftS^ 7 :> . R 3* TNB18.V. N2t1 nt < *-i > F^f TflJ) ' 473 . H3* THB 4b,, Hff 1 HB f tSH ■ , fl2* 
FOPT-aTCM RRIF4TH1* lit- I PPJM 1 TT : : TTTt ETTTT RRlNTTRBt.67, ,F*S* 
f p t h r Tf> L • ■ .nr 11 1 

H>£2048,245 V-5324e FO». EV+21 . 3 PlXEV. 36 PGKEWl . 166 PQfE^2B,3 
MIH=V*j,-.,- PUFtv+3t.y -OF tV+S.-^ 1 fJH. J *+?-4 Pl>EV*2*, i POK.Ey+27,2 
P0*E2641,237 P(*EW+2.24B pl>£v*3, 121 P0f.EV*4u , IB X-246 

F .pr=aiu< n FuhZ^46TQ£50 POf E204] ,Z- PL».EV+2. X FORR*0TOt26 ■ HEKTfl, 2, T 

F0RV-121T0I66 Pi>.EV*j.V NEXT 

f(*X|-36TCl2STER-.2 PO+EV, XI FtJKtV+^.XL NfcXT Pl>:EV*23,0 PCKEV»23i, 6 RETURN 



EC 




TRANSFORMS THE QHCOCflE 6* JWTO A FUJL 
FEATUITO mOFrLSTDUflL DATAEASF StSTFh, 
W]1H "IF TO ]D0G CHflflflCTERS. PER fitCDCO 
On UP TO 4 SCREENS. . . MD UP TO J?B 
ITFHS PER RECORD, DEFINABLE AS KEr, 
I£*Ti NUHlRICi CONSTANT ■ RESULT OR DATE, 
IN FILES DF OP TD \fp CHARACTERS! 5t/f.RBAS£ W E*£N H"5 * 5FfTEAD5«ET *K> 
CAlOJLAlOR CAPftBILJT*, CflLEMDWf FUNCTIONS, FASX IHPUT FRO* HCflOPROCI SSOP W 
OdTfl FIIE5, BOTH HCfAj-Ofi]VtN Pffl PROGRAM OPTIONS, SO^TlhC/SCARCHlNC* FIAL^ 
OtFlNABLE OUTPUTS... SuPFRBASE £4 IS ES&NT]*. IF fiV BANT T>t HJST fTffJM 
YOUR 6*! SUPP.IED ON 15*1 DISK KITH EXCELLENT TUTDPIAL/flf FERFNCf MA*JdL 
PLUS AUDIO LFAftNlNC Af* T«ft£'S A vlt>l O^ICt 0* "GET-TTJU-GaiHG" 

APPL] CATION STWTEH PACKS AT DM.* L9*% EACH! CXP PRICE £3»^?5 £B9 00 



TOllR Ffl<3fJ?AHf, 
WILL REM.LT 
r TAKE OFF K[TH DTL JETPAO;' 
FULLY CD>PflT3H.£ WITH BASIC* JETPAOt 
C^IlLS BflSiC FHOQSAM5 INTO MACHINE 
CQDF, RUMVlNC UP TO 25 IlltS FH5TEH 
A* CrtU USINC \f TO HALF A«, MJCh 
MEHDRT. .. AN3 IT ACCEPTS EXTENDED 
BASIC «ND HAIXlf* CODE ROUTINES TOO? 



FICARO<5t 



AT LAST, AN 
EASV-TO-USE 
YET POKFRRJL 
fcU^RIf DATABASE, WITH A FULL RANEE 
OF BUILT-IN STATISTICAL FUNCTIONS, 
PLUS FORECASTING* CALCULATION AND 
Ml*Et> Hl-RE5/1E*T GRAPHICS, SJFFLirC 
ON DISK MjTH DLEJ1H. CCWEHENSIVE 
MANUAL. FTJNCTtQN-kFr OvERlAT, KMC 

PR0HtflMj OLB PRICE IMtt t75 .lt) 
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VlZllWRlTE £4 IS A HIGH-PERFORMANCE, 
-COST Mflftt) PftOCtSSOR, WITH DN-SCtEN 
?0»*TT]M3, 1MAT T«<E5 FULL ADVANTAGE 
OF THE £4'i OX.riJH, GRAPHICS *>€> ^CMOPV FEATURES ■. , . fVO SUPPORTS VlRTUftLL* 
ANY PRINTER! WTH A CCMPREMENS1VF AND EASf-TO-FOLLOW USER REFERENCE MANUAL, 
VlZ¥RITE IS THE ULHHAlE PERSONAL COMPUTER KORD PROCESSOR AVAILABLE ON 
CARTRIDGE < U»T?5 j?B >. DISK I LSW LSS i OR HITH ViZASPELL tlPtt £3.5 ) 
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PRICES INCLUDE 131 VAT AhD ARE 
CORRECT ON GOING TO PRESS. 
ORDER BT PD5T OR PHONE, USTIWi 
CHEQUE, ACCESL/BARCLAT CARD OR 
OFFICIAL WDCR. DCSPATCH IS flT 
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PAID DflMfiS FREE. PRDMICT OAT A 
AVAILABLE M REQUEST. REF AJO 




LAKESIDE HOUSE, KJnGSTCN HILL, SURREY* KTZ 7QT. T£L 0)-5*i6-12b6 



COMMODORE 64 **** 



R B S 

(RAPID BACKUP SYSTEM) 

CONVERT YOUR SINGLE AND MULTIPART TAPE 
PROGRAMS TO TURBO-LOAD, FASTER THAN THE 
COMMODORE DISC DRIVE. EACH CONVERTED PROGRAM 
WILL LOAD INDEPENDENTLY OF R.B.S. NO POKES. NO 
SYS CALLS, NO USER KNOWLEDGE REQUIRED. LOAD 
"THE HOB BIT" IN 120 SECS. FOR PERSONAL USE ONLY. 
CASSETTE £7.50 INC, 
HYPERS AVE — 64 
A VERSATILE AND FLEXIBLE FAST- LOADING UTILITY. 8 
ADDITIONAL BASIC COMMANDS SAVE/LOAD/VERIFY 
UP TO 48K CONTINUOUS RAM AT HYPERSPEED. 
CASSETTE £7.50 INC. 

BACK-UP — DELUXE 
A POWERFUL AND USER FRIENDLY SERCURITY BACKUP 
UTILITY. LOAD/SAVE ALL PROGRAM PARTS 
CONTINOUSLY, INCORPORATES A SOPHISTICATED 
HEADER-READER. FOR PERSONAL USE ONLY. 
CASSETTE £3.50 INC. 

PRO SPRITE 

SPRITE LIBRARY. DESIGN, MANIPULATE, CATALOGUE 
MULTI AND SINGLE COLOUR SPRITES- CREATE DATA, 
JOYSTICK CONTROL. PACKED WITH FEATURES 100% 
MACHINE CODE. CASSETTE £7.50 JNC. COMPLETE WITH 
YOUR FIRST SPRITE LIBRARY. 
SPECIAL DISCOUNT: ANY TWO PROGRAMS £3,39. 
ALL FOUR £19.00 PLUS FREE! SECRETS! 
I/O GUIDE WITH EVERY ORDER. 

CHEOUE/P.O,ORSAE TO: 

DOSOFT 

2 0AKMOOR AVENUE 
BLACKPOOL FY2 OEE 



The natural 
development for 
Commodore 64 
users 



Unlock the full potential of your disk-based 
Commodore 64, use Superbase 64 - the complete 
records - handling system that puts business-style 
power and practicality at your fingertips. 

Superbase 64 solves a host of filing problems 
with its easy record formatting, powerful indexing 
and sorting, extensive out putting options, and its 
Superbasic' programming capability 



■ Invoices 


■ Stock 


■ Finance & Banking 


■ Prospects 


■ CoNectjons 


■ Management Accounts 


■ Recipes 


■ Car Fleet Records 


■ Personal Filing 


■ and many, many more! 



- The complete information 
control system for the 
Commodore 64 includes a 
simple-to-fohow manual . 

Complete your Commodore 64 - Complete the coupon 

Mate ifllormalicvi on Superbase 64 H Hrvaitatw irom Commodore 
DeaJen. Major Belaileta at 1rom Frneisi<xi SoFiw;irr; dir*K.:i 

From the authors of Easy Script. 

Please send me more information on S uperbase 6"4 
Name Tel 





*** FAST DESPATCH GUARANTEED **** 



Peter Freebrey tries to 
prevent fellow 
adventurers from 
getting lost in pursuit 
of their goals. 



WITH THE RIGHT PIECE OF 
magical/technological equip- 
ment, it is possible to see and 
hear from afar. The past is 
clearest, the present can be just 
a little misty and the future can 
be decidedly foggy , . . but in an 
effort 10 keep you at least 
partially informed, the scrying 
glass has been dug out of the 
cellar and given a quick polish. 
Sadly. ciusing mystical 
black runes to appear on this 
piece of specially pulped wood 
fibre has no magic involved. 
Technology takes it's toll and 
by the time you convert this to 
neural pulses, and translate my 
apparent gibberish into some 
form of understandable 
communication . . , some of our 
prophesies will already have 
been proved true {or false f). 

PSS get the Midas touch 

F55 are introducing the MJ D AS 
adventure concept for the 
CBM 64 — The Multl Dimen- 
sional Animation System. This 
appears to offer all sorts of 
exciting facilities, including: 
3D graphics, data compression, 
a form of artificial intelligence, 
mixed joysticks and keyboard 
entry and expansion modules 
for future games. The first 
adventure usingthis system will 
be 'Swords and Sorcery', which 
appears from PSS releases to be 
a rather fine example of mazes 
and monsters'. Your character 
may be developed in 
traditional style and then 
progress through further 
Swords and Sorcery' modules . 
, . r Sounds great — we'll let you 
know when we see one! 

Piecing adventures 
together 

Mosaic Publishing have three 
adventure games for the '64 
about to hit the RAM. Trick the 
Viking' has been written by 
Level 9 and is a graphics and 
text adventure based on the 
children's book by Terry Jones, 
Screen shots on the packaging 
look good — so keep your eyes 
skinned for this one. 

Also from Mosaic, but this 
time programmed by Shards 
Software are: 'The Stainless 
Steel Rat Saved The World' and 
Nomad of Time. Both are 
based on books by well known 



TALES FROM 




Fig I 



sci-fi authors, Harry Harrison 
and Michael Moorcroft, 
respectively. Pre-release 
review copies of these two 
seemed to be a trifle slow in 
response time. Final versions 
may well be improved — watch 
this column for the low down 



Beyond midnight 

Beyond Software have finally 
got to the point of releasing 
Lords of Midnight' (well 
almost!) for the CBM 64. This 
program has caused quite a stir 
since it's introduction for the 
Spectrum and is eagerly 
awaited by us 64'ers, LOM' 
crosses the boundaries 
between an adventure game 
and a strategy game and by 
anyone's standards, produces 
an epic saga. On the Spectrum 
some 32,000 different views of 
the landscape are claimed , . . I 
can't wait! 

Talent goes West 

Talent Computer Systems is a 
new software house and 
amonest its offerings is a mainly 
text adventure for the 64 (sorry 
all you other Commodore 
owners — bur thats the way the 
bytes crumble!). Called 'West' 
the program is set in and 
around a ghost town in the 
Wild West — you J. T. Ed son 
fans had better oil those 
sixguns and check your 
poncho's waterproof! 

As this will be a regular 



adventure corner, we hope to 
foster a certain camaraderie 
with you the reader. If you have 
any views or news — let us 
know. We might even be able 
to HELP. Alternatively it might 
be just as pleasant to learn that 
we are semi-mortal and cannot 
solve fhat problem either 

You are on a mud 



What next? This is part of the 
opening sequence that you will 
find on entering Dungeon 
Adventure' by Level 9. You can 
of course 'thrash around' every 
which way, to try and find 
something — anything] — and 
generally get the feel of the 
game. Possibly some of us have 
to 'get Roing'j move and be 
damned etc. But, if you are 
planning to be a true 
adventurer, sanity must return 
and out should come pencil 
and paper as you carefully start 
at the beginning. 

Incidentally, if you do have 
a quick look around' before 
starting seriously — don't 
forget to QUIT first — if you do 
not start from scratch you may 
find that quick look arouna 
has used up some of a pre- 
determined number of moves 
. . , and the light/sun might go 
out . , . Or you may develop 
blisters before finding the 
band aids etc, 

As you move, study each 
location description carefully. 
There may well be red herrings 
but many of the clues to solving 
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the game will be in what you 
see and meet [literally in the 
better graphics games!). Some- 
times the descriptions will tell 
you which way you mav move 

— even if this is so, still try all 
directions anyway. Some 
programs have the phrase 
obvious exits are:' I leave it to 
your imagination as to what the 
un-obvious exits may be. 

Moving may sometimes 
prove to be a puzzle in itselft 
Most adventures will accept a 
verb and a noun — in that 
order: CO NORTH — some 
will accept more complex 
sentences and many will be 
qufte happy with single letter 
entries for directions — N,5,E, 
or W. Find out what your 
program accepts. Why waste 
time typing GO NORTH if you 
can more easily use 'IM'. 

Simple movement direc- 
tions are usually no problem — 
even if you do have to type in 
CO WEST in full! What can 
prove baffling is how the 
programmer has interpreted 
requests for other seemingly 
simple actions. Try not to get 
too frustrated if what you think 
is obvious was not so to the 
poor old programmer. Ideally 
each adventure should 
recognise all the synonyms for 
any given word, but memory 
limitations alone preclude this 

— just be patient and learn his 
system E 

There may be a location 
hinted at, which appears 
impossible to reach by using 
the compass points N, NW,W, 



Adventures 



SW . , . some programs even 
require NNE etc! Do not 
despair, try ENTER J XXX',orGO 
'XXX', or IN f XXX', or even 
ENTER, GO or IN. If it's above 
you try CLIMB, SCALE or 
ASCEND — you did try UP 
didn't you? I feel that the 
simple obvious word should be 
used, as Tin trying to solve the 
overall puzzle provided by the 
adventure, not tryi ng to pass an 
additional test on the English 
language. I once got caught for 
ages trying to put my lamp out 
— otherwise it burntthe basket 
I was trying to pul it in! — OFF 
LAMP, OUT LAMP . , . finally, 
and almost at the point of 



as mentioned earlier, there 
may be a time/move penalty 
and also in most games you 
must learn by trial and error 
what to do with what, when 
and where. 

Most adventures seem to be 
split up into quite definite 
sections. Having solved (you 
think!) a section, if theprogram 
permits, SAVE your game at 
that point. This seems obvious, 
but a surprising number of 
people end up starting from 
the beginning, repeating 
dozens of moves onfy to be 
killed at the same spot again 
and again. 
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EAST/WEST ROAD 
THROUGH FOREST 



SLEEP 



SPELL 




EAST.-W EST 



OUT 
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CLUMP, BUSH 



WAND, COINS. DICE 



giving up, EXTINGUISH LAMP 
— ouch! A Thesaurus is a useful 
book to have on occasions. 

Another thing lo look for is 
whether you have to type in the 
full word — or will the first 4{or 
3 or 5) letters suffice. It may 
look cryptic but THRO CRUC is 
much quicker to type than 
THROW CRUCIFIX! 

Be prepared to die or quit 
fairly often. Partially be.cn use. 



One standard puzzle is to 
find something in section 'B' 
that is needed in section 'A' to 
locate something that you must 
have in section *C I Again 
SAVEing at some point enables 
you to explore further down 
the 'chain to 'suss out' whai 
may be needed back near the 
beginning. Most programs 
support the foil 
commands: 



owing 



INVENTORY/LIST 
LOOK 

HELP 

EXAMINE/OBSERVE 
SCORES 



Displays all the items you are currently 
holding. 

Repeats the location description , . . worth 
trying if you have just 'done' something, 
you may see an object added to the 
original description. 

In some games this produces a clue (us 
ually cryptic), in others it repeats a set of 
instructions, and in still others you justget 
a rude comment! 

Very important . , , if in doubt EXAMINE 
everything. Clues, hidden objects and 
solutions are the order of the day follow- 
ing this command. 

Displays current score, either as a number 
or as a percentage , . . can often gave you a 
clue to whether a particular action or 
object is important 



A grassy plain to the 
north , . , 

However well you may solve 
individual puzzles, or find 
valid clues — they are no use to 
you unless YOU KNOW 
EXACTLY WHERE YOU ARE AT 
ALL TIMES. 

Mapping is a personal thing 
and there are several different 
methods. Almost every system 
you use is going to call for 
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several large sheets of blank 
paper! Try to be logical in what 
you do and above all be 
consistent. I use a series of 
rectangular boxes which may 
or may not be joined by lines 
indicating whether there is a 
connection between the 
locations. 

Level 9 kindly agreed to me 
using 'Dungeon Adventure' for 
i he following examples. First 
how to deal with onepartkular 
location (fig 1). 

The box represents the loc- 
ation which is the SOUTH END 
of an ISLAND. On the island 
may be found a magical MIR- 
ROR. The line at the south 
of this location has two 
arrows on it, indicating 
that I can move to and from this 
location in either direction. 
SIREN' by the side of this line 
shows a hazard or puzzle that 
has to be solved before free 
movement is permitted. 
'WILLOW to the north, with 
only one arrow indicates 
another hazard, and as there is 
an arrow pointing in only one 
direction — this telJs me that I 



cannot travel in those 
from the north end of the 
island! Lines with CROSS BARS 
at E,W,NE etc show that I 
cannot trav el in those 
directions. 

The two additional 
directions that you should try 
are UP and DOWN. I only 
indicate these if they are 
accepted. Looking at a slightly 
larger section of the map we 
have something like Fig 2. 

Leav e yourself plenty of 
room im the paper, so that you 
can record such things as 
'SLEEP WHLL 7 and, if you wish, a 
brief note on how to overcome 
the spell! If I find a location 
where I am moving to another 
'section', I usually write a letter 
in the box and start mappingon 
a new sheet of paper with the 
same letter in the location I 
have jusl moved to. 

Above all be methodical — 
check every direction. Some- 
times you may only travel in 
one direction from one 
location to another, so only 
one arrow will appear on your 
map (fig 3). Always check to see 
if you can return to a location 
by the same path. Fig 3 also 
shows how I record a path that 
doubles back on itself to the 
same location. 

5o r we have the beginnings 
of how to approach a new 
adventure — moving an 
mapping. Next month we wi 
have a look at one of t 
adventure programmers 
favourite tricks — the maze. 
Again we must map it, but this 
can prove difficult and calls for 
a somewhat different tech- 
nique. 
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browsed through our 
Commodore book 
shelves to bring you 



offerings. 



REFERENCE 

LIBRARY 



Book Title; 

VIC 20 Mind Stretchers 
Author: 
J. Creasey 
Publisher; 

Sigma Technical Press 
Price: 

£5.95 



IE 



DISGUSTED WITH THE HIGH 
cost of VIC 20 games filling the 
shelves of software retail 
outlets and prepared to spend 
a little time and effort tapping 
away at the keyboard? Then 
fork out the price of one game 
for this book of 30 'mind- 
stretchers' trom Ian Creasey. 

These games seem to have a 
high destructive element, 
There are bombs galore in 
Bomber where your aim is to 
bomb buildings and land while 
avoiding (he a n 1 1 -ai rcrafl 
missiles . Submarine where you 
have to bomb submarines from 
a plane and Dumper where you 
must protect an underground 
city from the aliens trying to 
bomb it. If your idea of fun is 
confrontation with aliens and 
assorted weirdos, then test 
your skills at Alien Attack 
where, while moving to thetop 
of the screen, you must shoot 
the aliens emerging from the 
bottom, Munchers where you 
have to defend the town's dyke 
from the Munchers and 
Zombies where you must lure 
the zombies into the pothole at 
the centre of the island. 
Animals also feature with 
Rhino where you must avoid 
being eaten by the rhinos while 
fleeing through the jungle, Cat 
and Mouse where you must get 
the mouse out of the maze 
without being eaten by the cat 
and Snake where you score 
points by eating up green 
numbers {why this obsession 
with eating?!). Mr. Creasey 
does produce the odd yawn 
with such well-worn numbers 
as Mastermind, Breakout and 
Connect 4. But the book is also 
spiced-up with such relative 



VIC- 20 
MIND 




complexities as Awari, an 
African game of logic and 
Hammurabi where, having 
been appointed Hammurabi, 
you must rule the ancient city 
of Sumaria for 10 years. An 
interesting addition is Life, a 



me 
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version ot a simulation of the 
life of celFs, The book 
concludes with a few useful 
utilities.. 

Finally, although the 
introductions to the programs 
could be described as dear and 
concise, I failed to discover the 
'comprehensive notes' which 
Mr. Creasey promised would 
help in 'creating your own 
programs'. 



Book Title: 

Mastering the Com- 
mododre 64 
Author; 

A.J. Jones and GJ. 

Carpenter 

Publisher: 

Ellis Horwood Limited 
Price: £6.95 



THIS BOOK AIMS TO 
provide those readers, already 
at home with the Commodore 
64 and BASIC programming, a 
deeper understanding of this 
machine and its capabilities. 



The first chapter reviews 
BASIC — BASIC keywords, 
arithmetic functions, string 
functions, logical operators, 
input/output statements. The 
reader is then shown how to 
facilitate BASIC programming 
through prints, string handling 
and structured programming. 
Arrays, binary searches and 
sorting methods are incor- 
porated into a chapter on data 
manipulation and BASIC is 
combined with the 6510 
microprocessor in a chapter on 
memory management. Sound, 
graphics and sprites are 
examined in detail before 
discovering what the 64 has to 
offer in the way of peripherals. 
The authors get to the heart of 
the 64 with a study of its system 
architecture, the operating 
system and the kernul. By this 
stage, the reader should be 
ready to handle machine code 
programming — the internal 
registers of the 6510, 
addressing modes, interrupts, 
using an assembler and a full 
instruction set. An insight into 
the 6526 Complete Interface 
Adaptor, the RS232 and the 
registers of the 6526 chip is 
contained in the final chapter. 
Assorted appendices and 
"istings complete the book. 

So, if you wish to expand 
your BASIC knowledge and 
fully exploit the possibilities of 
the 64, this meaty guide could 
be just what ine doctor 
ordered. 



Book Title: 

Putting Your 
Commodore 64 to Work 
Author: 

Chris Calender 
Publisher: 

Interface Publications 
Price: £4,95 



THIS SLIM VOLUME OF 
business applications enables 
the reacfer to put the 
Commodore 64 to work as a 
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Books 



business system. 

The first program, Word- 
screen, turns your 64 into a 
word processor, albeit a very 
limited one with 10 commands 
at your fingertips. Other 
applications included are a 
Database package whereby 
you can store and retrieve 
information on your Com- 
modore and Cardfile to replace 
your conventional card filing 
system. Be spared unpleasant 
confrontations with your bank 
manager by keeping track of 
your spending with Home 
Accounts and, for those of you 
with short memories, key in 
short or long term engage- 
ments with Planner of 
Calendar. Mailing List and 
Telephone Directory allow you 
to discard that dog-eared 
address book and Spreadcalc.a 
spreadsheet package., and 
Stock Control are provided for 
more serious business 
applications. The most useful 
programs in the book are 
chained together with BOSS 
(Business Orientated Software 
Svstem) at the end of the book. 

Although these programs 
cannot hope to replace the 
more comprehensive packages 
on the market, they should 
appeal to the business man or 
woman with limited needs and 
a low budget. 



Book Title: 

The Sensible 64 
Author; 

David Highmore and 

Liz Page 

Publisher: 

Micro Books 

Price: 

£5.95 



THIS BOOK CLAIMS TO 
offer a less technical overview 
of the Commodore 64 and its 
various aspects than that offer- 
ed by the manuals. It is aimed at 
experienced programmers and 
novices alike. Presented in a 
very plain format and 
produced in a simple style, it 
proves that you don't have to 
depend on glossy pictures and 
obscure jargon to get your 
views across. 

The authors haven't 
produced an absolute intro- 
duction to the world of the 
Commodore 64: rather than 
covering the fundamentals of 
programming or summarising 
the capabilities of the 64 P they 
launch into the subject of 
information input — the GET 
statement and the various 
function keys. User-defined 
graphics and, in a fair amount 
of detail, sprites are then 
investigated. The delights of 




screen^ rolling, extended 
colour mode, high resolution 
bit mapping, X-Y co-ordinates 
and bit map graphics and 
joysticks are then examined 
followed by an insight into 
sound and music on the 
Commodore 64. Information 
on disc drives and the graphic 
capabilities of printers 
conclude the book. 

To sum up, although not for 
those readers who don't know 
one end of a computer from 
another, this book, sensibly 
illustrated with diagrams and 
examples, provides a useful 
introduction to most aspects of 
the Commodore 64. 



Book Title: 

Getting More from your 
Commodore 64 
Author; 
Mark Harrison 
Publisher: 

Sigma Technical Press 
Price: £6.95 



ANOTHER BOOK CLAIMING 
to make some sense out of the 
Commodore 64 manual. This 



comprehensive volume takes 
you from abacuses and Charles 
Babbage through BASIC pro- 
gramming, high resolution 
graphics, sound and the 
relative complexities of 
machine code on the Com- 
modore 64. 

Starting with a brief history 
of computers, the book leads 
into a general overview of the 
Commodore 64. It then guides 
the reader through program- 
ming techniques, Commodore 
64 BASIC, the 64 functions, 
character set and string 
handling. Computer logic., the 
64's memory and character 
display mode are covered 
before handling the more 
intricate high resolution 
graphics and sprites. Bring you r 
Commodore alive with a 
chapter on sound and turn 
your computer into a business 
svstem with knowledge of files, 
data storage and printers. The 
book ((mi ludes with informa- 
tion on data structures and 
machine code programming, 
and a list of useful appendices. I 
found particularly helpful the 
index to the programs used as 
examples throughout the 
book. 



There are copious intro- 
ductions to the Commodore 64 
on the market but this one 
seems to delve deeper into the 
subject than any of iK rivals and 
should prove invaluable to 
those readers whofeeJ little the 
wiser after scouring the 64 
manual from cover to cover. 



Book Title: 

Getting started on your 
Commodore/VIC 20 
Author; 

Tim Hartnell and Mark 

Ramshaw 

Publisher: 

Futura Publications 

Price; 

£2.95 



THE CREDIBILITY OF THIS 
beginners guide to the VIC 20 
lies in that one of the authors is 
a schoolboy — the category 
from which a large proportion 
of its readership is probably 
drawn. Unlike many so called 
'introductions', this jargon- 
free book really is aimed at the 
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novice: anybody else may find 
the authors' approach rather 
condescending. 

The book starts where any 
self- respect i ng beginners 
guide should start — with an 
overview of the VIC's 
keyboard. It then guides the 
reader through the bask tenets 
of programming — screen 
input, editing and printing. 
Random numbers, loops and 
Subroutines are explored 
before venturing into the 
world of sound and music on 
the VIC 20. Strings and data are 
covered before tackling PEEKs, 
POKEs and arrays. Finally, the 
reader is shown how to add 
graphics — user defined, multi- 
colour and high resolution to 
his programs. The reader is 
encouraged to make construc- 
tive use of his new-found skills 
with the sample programs 
liberally distributed through- 
out [he book. 

To conclude, although this 
book won't teach you all you 
ever wanted to know about 
programming the VIC 20, it 
should give you the knowledge 
and confidence to confront 
some of the more technical 
guides available. 
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THIS BOOK PROVIDES A 
comprehensive tutorial 1 on 
programming in BASIC" on [he 

Commodore 64, The text is 
accompanied throughout by 
programming applications and 
exercises to test your progress. 
The book commences with 
an introduction to computers 
and a look at the 64 itself. The 
authors then take you, step by 
step, through the BASIC 
programming language. Each 
lesson is incorporated into a 
program and, at each level, you 
are encouraged to "Test Vour 
Understanding', Before adding 
loops and subroutines to your 
programs, learning to input 
data and manipulating strings, 
and coping wrth random 
numbers, the major Com- 
modore peripherals — cassette 
recorder, disc d rive and printer 
— are assessed, A chapter on 
filing on the 64 is consolidated 



with a do-it-yourself Word 
Processor, You are finally 
instructed to apply the 
knowledge thus acquired to 
creating graphics, designing 
sprites and adding sound and 
music to your applications; and 



try your luck in the games 
market with a chapter on 
creating computer games. The 
book concludes by showing 
you how to enhance your 
BASIC programming with 
Simons' BASIC. 



The authors have produced 
a clear and informative 
introduction to BASIC 
programming on the 64, 
elucidated throughout by 
appropriate exampfes and self- 
test exercises. 
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CASH CONTROLLER 

COMMODORE 64 

HOME BUDGETING 
& BANKING SYSTEM 
ON CBM 64 DISK AND CASSETTE 



AUTOCALC 6< 



COMMODORE 64 



THE SPREADSHEET IN A 




A professional style multr function Cash 
Controller program. In disk format you can load, 
and make an entry ... or update your existing 
records ... fn just seconds. This easy to use 
program can handle up to 400 transactions, 
giving Instant statements of your bank balance. 



BANK ACCOUNT 

• Statements on demand 
from any date to date. 

• Holds up to 400 
transactions. 

• Standing order facility 

• All transactions can be 
automatically coded to 
allocate up to 1 6 budget 
headings. 

• Search facility for any 
single item by description 
or amount. 

HOME BUDGETING 

• 16 budget headings, e.g. 
Gas, Rates, Car, Tax - you 
can choose the headings. 



• Highlights under/over 
spending. 

Full budget expenditure 
breakdown. 

• Budget "re-think" 
facility. 

LOAN MORTGAGE 
CALCULATOR 

All you ever wanted to 
know but didn't like to ask! 
Calculates: 

• Interest rates 

• Payback periods 

• Capital sum 

• Period of loan 



PRINTOUT FACILITY USING STANDARD 
COMMODORE PRINTERS OR SEIKOSHA 
GP100VC. 

* FULL SECURITY WITH PERSONAL PASSWORD. 

• SAVE DATA ONTO CASSETTE OR DISK USING 
1541 DRIVE. 



DISK £14.95 TAPE £9.95 (inc. P&P| 



CREDIT CARD HOTLINE 06286 63531 (24 HOURS) 



Please send me: 

Autocalc 64 DISK 

AutOCalC 64 TAPE 

Cash Controller 64 DISK 

Cash Controller 64 TAPE 



at £19.95 
at £14.95 
at £14.95 
at£ 9.95 



(Overseas orders add £ 1 .50 P&P) 

J enclose Cash/Cheque/P O. payable to Richard 
Shepherd Software Ltd. OR please debit my ACCESS/VISA 
card No. 



Signature 
NAME _ 



ADDRESS 



CLASS OF ITS OWN 



Q : Which spreadsheet is suitable for 
accountants, engineers, scientists and home users? 
A: Autocalc 64 Is Ideal for any application Involving 
extensive manipulation of data and formulae from 
financial planning to market research. 
Q: Which spreadsheet offers an advanced level of formula 
handling? 

A: Autocalc 64 copes easily with trlgnometrkal 
functions, parenthesis and boolean logic as wen as 
totalling and averaging. 

Q: Which spreadsheet accepts complex conditional 
statements? 

A: Autocalc 64 can handle statements as complex as IF 
a T <4,000 OR a 1 >8,000 AND a2 = 500 THENbT=0\ 
Q: Which spreadsheet offers a flexible screen format? 
A: Autocalc 64 allows you to select (J) column widths 
from 3 to 30 characters |ll| the number of rows/ 
columns you need (III) up to 2,000 cells of Information 
(fv) text or numerical entries lined up to the right or 
the left, or a combination. 

Q ; Which spreadsheet offers a choice of numerical formats? 
A : Autocalc 64 gives you a choice of [IJ Integers [If) 
floating decimal point (III) currency (iv| any 
combination of these. 

Q : Which spreadsheet offers a Hill replicate' facility? 
A : Autocalc 64 has an advanced replication function 
for transferring text, data, formulae or conditional 
statements from any cell [or block of cells | to any 
other(s) without monotonous retyping. A go to r 
facility will take the cursor Instantly to any cell of your 
Choice — saving time. 

Q: Which spreadsheet is easy to use yet advanced in 
operation? 

A: Autocalc 64 is designed to guide you — helpful error 
reports diagnose input or formulae errors. A full 
demonstration program and comprehensive 
Instructions are included. 

Q; Which spreadsheet is compatible with standard 
Commodore printers? 

: Autocalc 64 gives you a printout facility using any of 
these printers: Commodore 1515, 1525, MPS 801, 
T526, MCS 601, DPS 1 101, Selkosha GP100VC. 

Q; Which spreadsheet is 1 00% machine code for fast 
efficient responses, and offers a choice of saving to disk 
(using 1 54 1 drive) or to tape using a C2N unit? 
A : Autocalc 64 — as if you didn't know! 

Q : Which spreadsheet sells at a realistic budget price? 
A : Autocalc 64 costs just £14.95 on tape, £1 9.95 on disk 
inclusive of VAT and P&P. 

Q : Where do I get one? 

Ar Ring us now on 06286 6353 1 (24 hours) to place 
your ACCESS or VISA card order, or complete the order 
form and send It to us today. (Prompt delivery 
promised]. Autocalc 64 is available only direct from 
Richard Shepherd Software. 

CREDIT CARD HOTLINE 06286 6353 1 (24 HOURS j 
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Chris Palmer takes 
another look at MIDI 
and shows you how to 
set up a system. 



REVISITED 



THOSE OF YOU WHO MISSED 
last month's article must be 
wondering just what a MIDI is. 
Well, it's not animal, vegetable 
or mineral, it is in fact a Musical 
Instrument Digital Interface. 
What MIDI enables you todo is 
to interface various musical 
instruments (usually key- 
boards) together. Information 
from one source can then be 
passed to another and vice 
versa. 

For many, the most 
important feature of MIDI is 
that it also enables you to plug 
these devices into a computer. 
This means that your computer 
can record 1 what you do on any 
keyboard which is attached 
and, if you want., play it bark on 
any other keyboard which is 
attached. 

Because a computer is very 
good at manipulating 
information of any sort once it 
is stored in its memory, it is also 
possible to edit or change the 
musical information. This is 
obviously a great boon to both 
professional and amateur alike, 
because we all make mistakes. 

You don't even have to be 
able to play a musical 
instrument to use a MIDI/ 
computer system. The note and 
timing information for your 
composition can be entered 
using the computer keyboard 
and then played out through a 
MIDI device attached to the 
computer, a sort of space-age 
player-piano if you like, 

So., that briefly fs what MIDI 
is. Now let's have a look at how 
to go about selling up a system. 

Setting up a system 

For the purpose of this piece 
we are going to take the 
Commodore 64 as being the 
basis for our computer/Ml Dl 
system. Why the 64 you might 
ask? Well for the simple fact 
that the 64 is one of the most 
popular computers around at 
the moment, and therefore a 
lot of the development of Ml Dl 
interfaces and software is done 
for the 64, So, having agreed 
that the 64 is the heart of the 
system, Jets consider what we 
need in the way of" a mouth. 



When buying an interface 
of this sort, you have to apply 
similar criteria towhen you buy 
a computer: chiefly, what 
software is available. You don't 
want to land yourself with a 
system which Isn't going to 
grow with you. 

A lot of the companies 
producing interfaces are 
themselves producing the 
SOtware to accompany them. 
This at least means thai the 
software wiil run alright with 
the interface, but it does create 
other problems. Because the 
software authors are so 
involved with the design and 
development of the interface, 
they often lose sight of the fact 
that it is the ordinary punter 
who is going to have to use the 
thing. Quite a few of the 

Packages which I have seen 
ave been less than friendly in 
places. More often than not the 
documentation and examples 
given in the manuals are 
misleading as well. 

Given that we are a nation 
of tinkerers, it might also be 
worth your while finding out 
how accessible both the 
software and the interface is to 
prying programmers. Who 
knows, you might even be able 
to sell your creation back tothe 
company. Try and find out 
what the companies' future 
software plans are, and 
whether any other software 
companies are writing for the 
interface. 



Ins and outs 

The purpose of an interface is 
to pass information from one 
place to another, so let's have a 
look at what your interface 
should have in order to talk to 
the outside world. 

For a start it should have a 
five-pin DIN socket labelled 
MIDI OUT. This is essential 
because, without it, your grand 
composition will have no way 
to travel to the keyboard in 
order lo be played. Don't 
worry if the interface has more 
than one of these, it just means 
that the interface can talk 
directly to more than one 
keyboard at the same time, 
without having to resort to the 
rigours of MIDI THRU. 

If you want to be able to 
send MIDI information to the 
computer from a musical 
keyboard, then you will need a 
MIDI IN. This works in the 
same way as a MIDI OUT, only 
backwards. You should only 
need one of these, because 
unless you are a closet Rick 
Wakeman, it is unlikely that 
you will be using more than 
one keyboard at a time to 
program the computer. 

Though not essential, 
another connector you should 
look for is SYNC or CONTROL. 
With one of these you will be 
able to play back any 
compositions in time with an 
external source. More often 
than not this will be a drum 



machine or rythmn box, which 
provides a trigger signal out for 
)usl this purpose, Unfort- 
unately you can't synchronise 
with a real drummer, as these 
will no doubt take exception to 
having a jack plug rammed up 
any available orifice. 

The last connector you 
might run up against is one 
labelled MIDI THRU. What this 
does is provide an exact copy of 
the information being passed 
to the Interface via the MIDI IN 
socket. The real advantage of 
MIDI THRU becomes apparent 
more on the keyboards than on 
the interface. Using it you can 
'daisy chain' several keyboards 
together in such a way as there 
will be no discemable time-lag 
between you playing a note on 
the first keyboard and it 
sounding on the last. 

Above all when buying the 
interface, make sure that it will 
do what you want and, if 
possible, have it demonstrated. 

Sorting out the 
software 

Carrying on our journey from 
the heart, via the mouth, we 
arrive at the brain. Here really is 
where any system stands or 
falls, on the quality of the 
Software. It is very difficult to 
Jay any firm guidelines here 
because everyone has a 
different idea of what they 
want to do with a system. 
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At the moment MIDI 
■software falls into two 
categories: composer pro- 
grams which record, replay and 
edit musical information which 
is sent down the MIDI bus 
from an external keyboard, and 
those which perform similar 
functions, but who take their 
input from the computer 
keyboard. 

The prime consideration for 
any program is the amount of 
storage space that is available 
for the note information. It isn't 
worth having a program which 
can drive 16 keyboards, edit 
any part of the tune and make 
the tea, if it can only hold ten 
seconds of music. For a 
composer program to be any 
good you need to be able to 
write more than one part into 
it r and then have them played 
back simultaneously. If you are 
after one of these 'multi-track' 
packages, then find out the 
limits of how many tracks you 
can use, against how much 
note information can be stored 
on each track. 

If the package does not use 
a MIDI keyboard as an input 
device, find out what system 
you have to use to input the 
note information. It would be 
pointless buying a pac kage that 
uses standard musical notation 
if you do not know how to read 
music. 

If it is a multitrack package, 
ihen find out whether each 
track can be sent to a different 
keyboard as one of the big 
bonuses of a system like this is 
the ability to write on one 
keyboard and play back on 
many. Above all, when you 
choose the software, have a 
firm idea of what you want to 
do already in your mind and 
then make sure that this is what 
the package can do. 

Choosing a keyboard 

Leaving the body now 
I probably through the nose) 
we journey into outer space in 
search of the device which is 
going to turn our wonderful 
composition into reality. 
Be warned, the synthesiser/ 



keyboard market is nearly as 
bad as the Hi-Fi market. Walk 
into any music shop and you 
will immediately be assaufted 
by row upon row of shiny 
keyboards, crammed full of the 
latest in LEDs, LCDs, VCFs, 
sliders, benders and triggers. If 
you ask a shop assistant for 
some help you will soon realise 
that the computer industry is 
not the only place that survives 
on jargon and buzzwords 

For a lot of people the 
criteria on which a keynoard is 
bought is purely price. The 
problem is making sure that 
you're getling the most of what 
you want for the price. 

Obviously, the prime 
condition that the keyboard 
must satisfy is that it must be 
MIDI compatible. Like the 
interface, it must have both 
MIDI IN and MIDI OUT 
sockets. Find out whether the 
keyboard can change the MIDI 
channel it responds to. This is 
particularly important if you 
intend to use more than one 
keyboard with the computer. 
For instance, if you have two 
keyboards wilh trie same MIDI 
number attached to the 
computet, it will not be able to 
differentiate between them. 
This deslroys the advantage of 
being able to play back a piece 
of music, with different parts 
being played on different 
keyboards. 

If you are not yet 
conversant with how a 
synthesiser works, it would be 
best to buy one of the MIDI 
equipped piano/organs which 
are on (he market. If you intend 
to get into svnths as well there 
are plenty which offer pre-set 
of pre-programmed voices 
whicn will get you going. 

Find out what information 
the keyboard sends out via 
MIDI. This can range from only 
the note value and duration, 
right up to the parameters that 
make up the sound. 

As a rough guide the 
keyboard should send the 
following information: the 
notes which are being played, 
the position of the pitch bend 
control (if it has one) and any 



voice/program changes which 
occur. With this information 
coming through MIDI you 
should be able to record on the 
computer every aspect of your 
performance on the keyboard. 

It is best to check that the 
keyboard will work with your 
computer/interface/software 
,is some combinations will not 
work, despite the fact that 
MIDI is supposed to be a 
standard. 

What's around 

Hopefully now you will have 
more of an idea of whatyou are 
after when putting togelher a 
corn purer b^eti MIDI svsTem. 
To heJp a little further, here are 
some interfaces, keyboards 
and drum machines which 
would be a good place to start 
yourself off on the road to 
computer composing. 

Interfaces 

Sequential Circuits Model 64 
Sequencer 

This contains all the operating 
software in ROM and plugs 
into the expansion port of the 
64. It has MIDI IN and OUT 
along with facilities for 
syncronising it to an external 
source. It can be programmed 
in real-time ana offers 
multitrack recording, editing 
and auto correction. It has a 
capacity of upwards of 4000 
notes in real time. Proposed 
software updates include step 
time input The price is 
between £150 and £160. 

Siel MIDI Computer Interface 

This interface comes supplied 
with a two way adapter which 
will fit both ihe 64 and the 
Speclrum. It features three 
MIDI OUTputs, one MIDI IN 
and a MIDI THRU. It also has a 
control port for external 
synchronising. The software is 
available on disc or tape and at 
the moment comprises a six 
track monophonic sequencer 



where the note information is 
input from the computer 
keyboard. Also available is a 
sixteen track real time 
sequencer in which each 
channel can be assigned to a 
different MIDI device. The 
price of the interface is around 
£99. 

Keyboards 
Korg Poly 800 

This is an eight note poly- 
phonic synthesiser with 64 in- 
ternal memories. The sounds 
are a little thin sometimes 
but are on the whole 
very good. The MIDI 
channel can be changed and is 
implemented through a MIDI 
IN and MIDI OUT socket on 
the back. The Poly 800 is 
available also in the form of the 
EX800 which is a keyboard-less 
expander unit. Its features are 
virtually identical to the Poly 
800 except that it lacks the 
keyboard and the bend 
control. The price for the Polv 
BOO is between £400 and £450 
and the EXSO0 between BOO 
and £350. 

Siet MK900 

This brand new keyboard from 
Siel features 10 preset sounds 
of which any two can be spiit 
between different places on 
the keyboard- It also features 
an inbuilt rythmn unit which 
can be programmed. The 
quality of the sounds is quite 
good considering the price of 
around £449, 

Drum machines 

Yamaha RX15 



A very good digital drum 
machine which can actually be 
played from a keyboard via 
MIDI. M has the interna 
memory to store 100 patterns 
and 10 songs made up of 255 
parts. MIDI IN and OUT are 
provided, making it possible to 
record and play oack patterns 
using a computer Price is 
around £450. 



MULTIPLE 
FILECOPY 



When you are stuck 
with only one disc 




a long process. Take 
out the strain by using 
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IF YOU OWN A SINGLE 
disc drive, you will soon 
come across the problem of 
backing the disc up. Even if 
you own two drives or have 
access to a twin drive* there 
is a need for a good, 
selective back-up pro* 
cedure. There are several 
program s available to do 
this but all of them require 
several disc changes. In fact, 
the minimum number of 
disc changes for backing up 
an entire 1541 disc is three 
because the Commodore 64 
can hold about 62K of data 
at a time and a 1541 disc 
holds about 16SK of data. 

Another problem with 
these programs is that they 
are often difficult, conf- 
using and clumsy to use. The 
enclosed program goes 
some way to solving tnese 
problems. You will notice 
that apart from actually 
reading a file and writing a 
file, the program is written 
entirely in BASIC thus 
making it easy for you to 
improve on it and add your 
own extra commands and 
functions. If you select one 
of your discs that you 
require to back-up, you will 
probably find that you only 
really need to ta ke a copy of 
about half the Hies 
contained. This will arise 
due to several reasons: 
perhaps you alreaady have a 
copy elsewhere, there may 
be several versions of a 
program you are writing on 
the disc and you only need 
to take a copy of the latest 
one and so on. 

Drive on 

The program will work for a 
single drive, two drives on 
different device numbers or 
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for a twin drive. The facility 
is given to header the disc 
you are copying onto so you 
may use a brand new 
{unformatted) disc. If you 
have a single drive then you 
will simply press Return 
over the first f ou r qu estions. 
The directory will be read in 
and listed to the screen. 
Displayed will be the file 
name, the file type and a f y* 
against each name to 
indicate whether to copy 
the program or not. Trie 
program will not copy 
relative files. You may now 
cursor up and down the 
screen and enter y or f n' 



against each entry. If you 
cursor off the top or the 
bottom of the screen 
(assuming that there are 
enough entries) then the 
display will scroll. If you 
press 'h' or HOME the 
cursor will move to the top 
of the screen. When you 
have finished, press the V 
key. 

Having pressed f e J , the 
files to be copied will be 
listed to the screen with the 
amount of space taken by 
each, then the total buffer 
size and the difference 
between this and the sum of 
the programs' size will be 



printed. The chance to re- 
edit the list is then given, if 
there is enough buffer 
space then the answer to 
this question is defaulted to 
'n'b. ff there was not 
enough space then an error 
message is printed and the 
answer to this question is 
defaulted to y. 

The copy will proceed 
when you are ready and at 
the relevant timeyou will be 
prompted to insert your 
destination disc. Any disc 
errors are reported and if a 
file already exisu on the 
destination disc, the option 
to overwrite it is given. 



64 Utility 



Getting lined up 



Lines 100 to 140 in the 
program listing bringdown 
the top of memory (which 
you will have to reset havi ng 
run this program), set a 
pointer to where to put the 
machine code and also set 
the buffer start and end 
points. The buffer is the area 
that the files from the disc 
will be stored in. Note that 
the full capacity of the 
Commodore 64's memory Is 
not being made use of here* 
Also note that by changing 
tbese pointers, this program 



will run on any Commodore 
machine. 

Line 150 allows up to 80 
files to be read in from adfsc 
which should be more than 
enough* If it is not enough 
the program will crash with 
a bad subscript error and 
you will have to increase all 
of the BO s on this line to 
cater for this. 

Nestt in the program, the 
machine code is read in 
from the data statements at 
the end of the program and 
POKEd into RAM. This 
machine code simply reads 
a complete file (sys p+3) or 
writes it. (sys p). 



Lines 200 to 300 ask for 
the information about your 
drives and grves suitable 
defaults. The directory 
pattern is the same as when 
you load a directory from a 
disc Thus 'fi +' wiH return all 
of the file names starting 
with 'fi', '*=p' means all 
program fries and so on. 

Lines 400 to 599 read in 
the disc directory. If you 
look at this closely you will 
get the idea of how the 
directory is stored on disc. 
Line 460 is calculating the 
file length for instance and 
lines 490 to 500 get the file 
name. 



Lines 600 to 699 allow the 
editing of the program 
names. It is here you could 
perhaps add another 
function — maybe one to 
make the cursor go to the 
bottom of the screen and 
then to the bottom of the 
list. 

Lines 70G to 799 list your 
selected files to the screen 
and check on buffer size 
etc. and lines 800 to 2000 
actually do the copying. The 
data at 61000 is for the 
machine code and lines 
63900 onwards save this 
program to disc keeping 
one back up copy of it. 




Program Listing 
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1*0 j J it J 1 : 1 1C < C J-+ l h r S £ f J J +J36-**< fdS+fhr S< C t r 

»7d t ei#J i laJs" "orij^crir S( LS r then* TO i rem iS = xpac« or rvi 

.JO 1 S( i ]- *" i i ia$^>chrSf J*) chenJ i 3 = ij :r>m rh>$( K) - qwre 1 

»>0 fjet#l „iS^ i JaS:chr S( H i th#n3 I D :r™ E e( i i le name upil 

j [*$:"" chei-ifiS-" "^^ro-JJO i rem ditto 

3fOP .■•••'■> i,. r-. irem dnio 

>I0 iet*l , b^i i ( b$»" "lhenMO :rem don't w*ni ^pgee? 

5 f 0 jetAH „■.$[ j (iS>""ihenb.S-bS+i5:tend 3JC 

J 10 bS-lettSl.bS,lJ:HSl LrsbS^'v", ilbS-'-reCthensSJ 

3*0 a$jf liMSii'rSCi}^)*" [e ( tit J 5< i \* H ' , I .■ I 

5>0 pr i ntiJtltSl i I :ai 

i U ■ ■ L+ L : jo t« 4 10 

IM <l«tel tAfai-a 

*P0 •ri«tc«r$(Urti«S«l«ei filei to Q*n*9pr lnt*CM u P yOo*n y,n 4r E*ti»rint 

p| I I n i 4 r 
i02 20 i linKJOtbenbrnr 

tOi It I g.l>t&4?0 

*I0 r*r i -*Hob t pr ■ n r r fit jjtabl 11 >r Ifh tS( |t$t j h, l 5 =r .e, i f re« ur n 

HO prini^hrStlfriprincipririijlori-Lcnnr 

*2J prifi(M$(ir- -chrif j*i-rj|hl$<IiS(.J,IJchr*<I**):f»ih r V1 on and r»i nil 

*J0 ee»aS:.laJz""ihent>0 

t»0 I I *5<>* y fc o r a $ < > " n " i he >»t JS 

**1 f (*< 1 3- Jcr c5( J ■ Si i r .>]**$• frlljCfer$< It) rtltit ll ^$!eot[HiflfJ 

pit pr intchrJl }r|(||t$4lt$t I >, 1) 

HO j taJ-O-fartdiSOchr Jl I 4 1 )„- i .J theritTD 

B62 l«J.att»rifltePirS1 l»Uchr$< l*J3 j | Jn.- |n- | , i f lr.>Qorn( i2Ji hrneflS: rem cor,or up 



**4 a- i 1 1 rb- j - itijoiubtlOipr i ii Khr SU » I i ; J n . I :go i • - ]r m cjiror up 

470 ilaixchrSl 77)oraS-"e , -irieniT??9:i.fl.to6?a irtmprrii.il f to end 

<?1 iiaS-clir$f J*]oraJ="K' iheftj ^f/i pr i r»hcKr$( 191; : K :, i ■: i.i.ir i r em preneif h or beane 

bSO itaSochrJi 1 j)«r,da$OchTt J 7 fthenpr Lntchf S( 1 1 } r 1 1 i. i - L i b«eo«? la r am Ul*|:tl Key 

h*K iri,nf!1 t nprirrcMSHM;:,.,.| 
6*2 I f !n(»5htnln-:n. I 

6SS neiit t [«f ■ r I to l0;ie(a$ i n«R t irem cJaar krjtHi*. d buffer 

"CD pr ioiclir 5( ■*?] -fJ l«i to- Copyi - H 1 1 t-Oi itird 
710 fan- Jtoni : i rrnhiSl f tS( i f, LJr-n-trkanirJH] 
7 2 0 t tz I r+ J : 1 b. Ib+ 2S*»J 1311 i J 

Tld print* .(MSfatrSftl k r 2) n * I J< I >1abtl>] Jr 1 1 ( tj< I r . ) | f 

7»d prim - *njht$<- "♦*trSt(JUj( i)«2M f( l) 

JJ{l ner.1 I pr mt :pr i ri I "Tola I FiJti C M" , '(b"Bytei* 

7 f,0 prim'Buttrr net j-b*-bi", Free -"be-bj-ib 

770 •S-"n H i i f be -bi- tb«Jihenpr i nt i pr tr.1 "fluJ rer Too FuiJ*ia$*-y- 

T»0 prjnti pr Lot "fte-Edit List "*$chr S( I >? >cbrS( L IJJthirSt 1 17] r 

712 infill -j ? ' i I a S '-. •■ " r ' then^PQ 

Tty i fbe -bj- tlKOiPiehpr Lntjpr I nt»8ul ler Too FuJ J "ijoioJOOO 

ttt pr ihtiprint"Pro<ade -nth copy y -ch r J r J J 7) chr S< 1 >7 )cbr S ( I J 7) l 

T»J jnputaStira5<>»y»th,rtend 

JOO pr ini :pr i n i *Aeadjnfj FlJ?! I r Snurce Diah* 

Did [l:0:pU»M P M)l 

120 ror toltvaf J Mr igb($< rtj( j J , I K>">-th,*n|90 
S30 tiitl+Jipr inttf tib[*hfS-l 1); 

111 0»«nJ,M,l, fani «]${•!« $Ud],l]»'iM $( i le [ (Jr J ( 5< i >J }) 

8*0 i nput#14.a,aJ, b p cipri mt- - -*S ? I Jatbenc lo»e I i pjn to>20du 
«50 pr i n i " 1 1 B r t "p L n pckrrl* I ,p I ,' ?H I poket+O.p I - Jla'pcrh ( Ul J 

E6Q rem m>« ipad bul'or starting at 6*0,(41 noie end addr returned in &M2,«43 

P • pZrp^rkl. 64 2 [ < 236*peek( 6M1 1 : pr i ii r '■ End"p? 
t7i inpui#fcH.i,a5,b,c! i iai hanpr LriiaSsc lo ie I t«oio200D 
SIO pK I ?^pl rp2( i Nrp2ipl=pJ;^|o,eJ 
oem 

tOO i(id^>dtf a# »uOtfuthen9td 

•HO pr jtupr int-place □eit.n«ii 0 n LUjM jn Dr I n« - 
720 inpui"!, Duk Ready y<CRSR left ►l^-iaj 
9 J5 i , aS<*"y n trv*n9JD 
9-40 Lfni<>"y"ihenJSO0 

1000 pr jntiprmfWrltini Files to OeHination ftu*:" 
1010 pl-b*ip2-0) 

I OlO 1 or ■ r l to n f f 1 1 1 1 (Ii i S [ t < $ < i > h t ) < > " y " i he n L 090 
ICiO tf-tl. I if t$.',- + lert$[<i5( I ,, I J*-,*- 

1015 prinnliabi4)r$( i hi lopenJ H dm , J r tmid$< n r$4dd) , 2> + " i » + rSC ■ ] . 1 iSf 
ID»P iriputplrlS.a.aS.b.crpr lrvttab[2d>aSri r*-0(henl0*f> 
10*2 c loieJ : i (a<>63-Eben2000 

JG*t Inpui'Filr EKiitx Heplac* f<Clt«.R IrTi * 1>" , a S r i f a4< > M y " t be n JfjSO 

I0«< print#J J,-»" + mldjH M.S((JJ>, J). H S H .f$< i >lg.OEOld]U 

JfiiO pi - pi I i iip^=P 2 < i J i pr int "itart-pJ i 
jn 3 5 pok«&4l ,p I /2161 poke 640. pJ - 236* peek [ «* I > 
JOtil p*ka|.*J,p2r"2Hi[Mike642,p2-21«"pr e li(«*j.| p 

1070 *y* p i rent let start and end addreis ^.nd nnnmii 

J07S print* End'p2 

iOtO inputrrl}^,a$,b,c:pr i»ii$i i ] a i he nc I o ir I :goEp20D0 
1 090 c loie L : nril 

JID0 pr i nt tpr int *Copy Fi n i shed" lend 
2000 pr j nt ;pr ml "COPY AftL*. 1LD' :«nd 
* I 0 0 0 dat a 24 . 1 1» , a 6 * L ? i , J 21 , 2 , I 3 J 1 9t 
*I0I0 data J 7 J , 129,2, 1)1,13, I 7. , I ,32 
6IU2G O.i I h L-JI. 7» , IfiO , 0. 12 , 226 , i 1 5 
hi DID dgio. 9», 230, »g , JjfjJ f 2.210,00,163. 
*I0*0 dola 1 10. 2*C , 239\ 16}, 9E , 14 I , I JO. 2 
6I05D dati 165,99, 141 , ill,2,32,20» t 2>> 
«JO«d dala ^,\7i, l26 f 2 r IJl, 9S, 171,179 
6J0T0 da T a 2,ll>,9'9, 1(2, I , 32, 20 1 
61080 data I hU , 0, J 77, 9S , If, ? 10 . 2 5 l ■ ?V" 
6IP9G d.l 4 -»*.206,2.?3O,99. t6>,9£,JC) 
6IL0O dm I ID , 2, 7b». ZJ6, I 111 . ^ • , 20 S , I H 
61110 daia 2,201, 22*. 32, 20* r 2iJ,9t. I ir. 
61 J 20 daia 999 

6H00 aprnl ,JJ, I5. t f^--mic64"tpr.nt#l , H i 0 1 * ( S^ M . bak " I pjo s ubt 39* D 
41*70 prjn1#l t "rl5i-|S". blh;" CS:|;piulT6}'»tO 

*3i**0 save < " 0 1 - » ( S ] , i : jo i u b* >**0 q e nd 
6^*60 ftet#l , a$ ! pr I nt»S , : i da$<ichr $< 13 n hen 4 3*40 




There's nothing like a 
traditional alien- 
zapping game to get 



Have fun with this 
unexpanded VIC 20 



SPACE 
BATTLE 



Booth* 



The aim of this game is toshoot 
as many aliens as possible while 
dodging the stars. The game is 
operated wilh the following 
keys: 

J - Left 
K ■ Right 
2 ■ Fire 

Alternatively, you can use a 
joystick with the fire button to 
hyperspace. 



Line number 
3 

6 
9 

14-16 
10-22 
23-24 
25-34 
35-44 

44-54 
57-60 
61 -66 

67-72 
77-90 
100-10S 



Action 

Print's your s( ore .hi d ihe 
number of fives left 
Draws approaching stars 
Draw*, aliens 
Moves your ship 
Reads keypress 
Controls shooting 
Sets screen 

Sets your shooting and goes 
to instructions 
Instructions 
Starts game 

Gives score plus play another 
game routine 
You get killed 
More instructions 
Sets data for graphics 





Vic Game 






i 




)i 1 




Program Listing 



CD f 073 

D05UB5-6 QDTH 

PRINT'WBC h 8-8^Ct3)-LV ■ , FORl-3 TQLV P»?1NT 
J-l 
F0HI*1TDU 

PCK£»*ia«RN(HTI?,« NEXT 
GD5UBJ 
ft F0*]-]T0tJ 

b ]-RNE:nj*aa ]fj<u«then3b 

IS :FLK2THeNF0R2-]TCW MEX' 

1] POKER, 32 PR 31^ 
Li 0QSUJJ3 

L3 OETFH Jl-f€EK(Pfli POkERB. L27 J2-PEEKtPBJ P0KEPB..253 
L4 ]FCftf--J"0S<JlftNllJ6>-eiHHDn^^eiJTHEHR-R-] 
I? ] F ( FU- "K "C«< JZflHD 1 26 /-9>HNDH£7921THEMR»H* ] 
:-; ]F(R»-" "QKXJlRHDBJ-BJ-ThElNlB 
17 QOT02B 

Lft ] FH^BftHtJHT JTUfHHV" ] HT-HT*! 0OTQ27 

19 I FHV" L THENHY^B 

20 IFHV-ITHEH2? 

21 IFPEEK<rt?»44TFENbB 
H POKE*. 3* 

23 LK.-PEEK(R+2-2) LQ=PEEK<fl*44> Jl"i>EEK<Pfl> 

i-4 ; F l DO 32PM ■ A* J* \ J: HUB 32 ■ -* i RHDLQi J>4(iPfrlDL k 046 Th£n i4 
25 IFLK-327HCN27 

2* I F C LK-<60RLK-6 10<!-LK-»620RLK -S3.> THEN68 
Z7 J- J* I JFJC2eeTHEH5 
2ft U=U*[ G0T04 
Z? POKEU • U 

3B H-B+|NT(2a*flWD<T[)) m-RNIXTI? 

3L ] FTM> . JTHEMPWD^ Gfl POKEN*3072e . 6 GOTO]] 

3; ]F-n:-. ]Th£l^>tM.6L PQKEH<}072».4 Q0T011 

35 P0KEH62 FO*£H+3B720.5 G0TO1 1 

3+ L-R+44 

00TQ38 
BOTOM 
OOTOtt 



MLT po Ezt4 , print werukM 



PWEL.4Z P0KEL+3Q72Q- L 
■ ^THENLV^lVM FO-3 



35 lFPEEML:'»6eTHEN5-S+2B 

36 1 FPEEK r L THEHB«£*4B 

37 1 FPEEK (L.—£2THEHs-&+6B 

& IFFG-^ftHDS: ■ 
PWEV. 15 

41 F0S[»ZZZT02-3eSTEF2 

42 P0KEL .30 POKEU. I : POKEL . 32 POKEL , 38 ■ POK.EN ■ B HEX 7 PQKEL-cI - - 32 

43 007027 

44 PP[HT'-J" P0KE> ,3 F«IHrrFlB':5Vl«]^TRUCT[0H&- PR]HTTKHB^.i - «M£L3 

45 PRCHTTflEi 7j '1; VOU" 

46 PRInTTr8 j . r.>"4M £6 PT9* 

47 ppinttrb< 7 46 PTt J 

PPtNTTae- 7.. *£ * ^« US* 
49 PRCNT'flSCORE 730 FOP EXTRA i" 

W PFtHT-iVDU CRN 00 WyP£F'^-i> hhJMT"OHLV TUICE* 

II PRINT-'Ift'OU MUST FIRE PT THE" PRINT-ALIENS 2 SQUARES «• PPlHT"FROHT OF THEM' 

52 FiJP[ = LTOLO0Oe NEXT GGTijl 

53 PR[HT J M = = = = « * - 

5* PP]Mf-W -■ -iPHCE BflT f 1 E S =" 

5S PRINT" 1 !! ■ ■•>«-»*•«■ RETURN 

5£ fi>KEl--x.M PPJNT'T PCt£ H J--0 I 7= : BN=B F0=0 B-BI64 
5? F0RI-LTD2* PR]HT HJ&CT 



'* *J--'ifV- F» I = L T.-jtOB ne; r FETUPII 

53 PWER-23,28 P0KER-22r2? POKEfl-2 1 , 29 Fl>£2L4. £9 PRINT PE'UFH 

ea POkEX.29 ooogBSS 

• ■ - : i'OJ SCOPED -;. 

42 IFS>«ITHEhHI*-B 

>&f*w*m high score -mi 

£4 ft-UJTTflB.*,"i«rLHV HORJH V/H- 
fel ijETFI* :Fft*- ,,M T>CHfc5 
K6 IF^If='N'THENl«: 

69 P0KEfl*3e72&,4 Ptxe36err.i2a 

Fr.ft l-i:iTO0STEF-l 
7B 1 FCMEV, I 

71 FOPO=]T0W.H£xr F0KEFl,42 F0R0-ITQ3S MEXT HEM 

?2 IV-tV-t R-7511 

73 IFFI(JHT* 1 'Z*.2>0"TS-THEHIQ8 

74 BW(E3*e77 r » P0ttEy 13 POKEU. 14 PfitHT-.T: 

75 lFL.V-flTHEHOQ'TC^ 
,-t. ou.^iB59 00SU»3 

77 F*»I = LT08W HE>J OOTD13 

73 FTDK£3€B7J<. Ll? FT>.Et50 L20 2* = "^ fllHREU ^XiTH" 00SUB52 
79 PRIUTTflBC3>"<t"2i 

--I'J'-Hh • ' riB.tr J IVS'IO I'F "' 
S] FFfIHTTRB"7> ,, J»J LEFT" • 
a? FfJIWTTflB'.7i M * P[GHT 
$J »[HTTRBi r/"*Z F[RE" 
&1 F*[.'JrTHt. I- •'■HiPHL.E Hr¥=EP:PH( t" 
85 PWUT' JfH ENTER ^ ILL L-S" 
36 OETfl» IFW-'-'THEH^c. 

36 U-VflLtftf? : HT-0 

39 PR I NTT 1 6 J " K"i,i v=5(J 3FPT=lTHEHi 

pRiHTTRE<s^"arrn plerse woit- 

jit P0f:E5l .i'55 POf-E^.I? PQrEW.^55 PC*:E5fc,27 P0KE2H.U t-LR U-PEEH;'14..i RT-I 

>Z M-36876M-'3S879 : V-SS878 Z*-"SY RHPFEU bOOTH" : PS-271K- PB*37L54 PC*Ef* 

n>i 

93 F0ftl=$TC4rS-p0KE7 , ie«*l,PEEKO27Sa»I :' H£XT 
34 F0P1-0T03I 

95 REPBH 

3£ POH E 764 L * 3 ^ rt HL' T 

97 FOPI-erO3^REfl0fl F-0KE7334+[.fl NEUT 

96 P0*E36e69, 255 POKE 368£t,FE£Ki.3fia66JCi>l2e C0TQ44 
99 TJPlTR60r24,153-255 r J53,2^,24r9 

jae pflTfta. 24, te. 12^,255. ?4. 36. «e 

l&: TJHTf»;-4-b@. ]I£,255- 219, J95, 126.66 
[02 DftT«24 r 6B, 18(2.231.233-36^.36 
L03 LftTfl2S5 255, 1£5, 255 . 255,255, 129.9 
L«i4 IphThO , ] , 6 3 . ] 27 1 2 L 3 i33.l27.ii3 
L 05 DRTRBj 1 28, 252, 254 .171, 255, 254 . 252 
UK BftTfifci^g, 133. 3£. 4, |45. 4 .62 
L07 DHTRB. 4.2,4,£. 16. 8,4 

m POKE€3a'»:P0>%3e&€9,243 P0KE34866, 150 

mm. 



E 



Your Commodore 
readers to design your 



DESIGN 64 



the minimum of 



effort 




TYPE IN THE PROG HAM AND 
save it before running it. Ensure 
that the DATA in lines 1140- 
1210 are typed in accurately as 
thfs is used in a routine that 
ptavs an important part. 

This program contains 
a routine that transfers both 
character sets into RAM 
starting at 12288. The BASIC 
pros ram (we J I REM'd) 
occupies RAM from 2049 to 
10275. As the operating system 
uses spare RAM for BASIC 
Variables etc, (he pointer (End 
of BASIC) has been set by 
POKiNG 56 with 65 protecting 
the program and the Character 
Data. 

The program makes use of 
the Function Keys (1-8) and also 
uses the CBM Key in 
conjunction with the Function 
Keys giving a total of 12 
controls which are displayed 
on screen, with general 
instructions (LINES 1300-1710). 

When run the program 
transfers ROM to RAM via the 
machine code routine (LINES 
1130-1210), useful in itself. 
Characters 0, 254 and 255 (in 
both POKE sets) are used. All 
other characters can be 
changed. 

The screen displays the 
character number (as well as 
the character) and the start 



address (in RAM). Having 
selected the set and the 
character, keying FS will display 
an 6 by 8 grid on the left, an 
enlarged version of the 
character and the data making 
up the character, A second 
empty grid is then displayed 
and a new cursor (non- 
flashing) at top left. This curo&r 
can be moved up, down, left 
and right (with wraparound 
control). Stop moving the 
cursor and press the fire 
button; the cursor becomes 
solid. Now moving leaves a trail 
which can be turned into any 
shape desired < press fire button 
again to revert cursor to 
normal). 

When finished designing 
your first new character, keying 
F7 will set it to memory and you 
can see the result (if satisfied); 
keying F8 wffl transfer the 
machine code routine and 
your new character to tape, 
provided you have a tape ready 
{changing this to disc use 
would be straightforward, see 
LINES 6000-6240). 

Then * proceed with your 
next character etc saving each 
in turn on the same tape 
(second and subsequent 
savings}; save only character 
data. Each character is saved 
separately (OPENed and 



VARIABLES USED 



FK 
FS 

JS 

CL 

CR 

C 

S 

A 

PI 

CO 

CT(j) 

GC 

NC 

NV 

NX 

PA(K) 

CV(K) 

CH 

G2 

ZZ 

BCffl 
BVfJ) 



Function Key (PEEK ADDRESS) 
Shift Key (PEEK ADDRESS) 
Joystick (PEEK ADDRESS) Port 2 
Grid Left (SCREEN LOCATION) 
Grid Right (SCRELN LOCATION! 
Colour Value To Add To (PL) 
Start of Characters in RAM 



Character Used for Grid (REDESIGNED) 

IN} for Cursor 

Colour Screen 



- Place (SCREEN LOCATION) 



Array for M/C Transfer Data 

Grid Colour (SCREEN LOCATION) 

New Character Count (SCREEN LOCATION} 

New Value Count (POKE VALUE) 

Bit Value Count 

Poke Address (NEW CHARACTER) Array 
Character Value (NEW CHARACTER) Array 
Character (PEEK VALUE) Transfer 
Grid (SCREEN LOCATION) Transfer 
Used for Counting in Save Routine 
M/C Data Array in LOAD Routine 
Data Value Array in LOAD Routine 



CLOSed). When finished, key 
in CBM and F2 to close save 
routine. 

There is a short program 
(LINES 9000-9130) which can be 
copied and run independently 
which wfll LOAD the machine 
code routine and your 
characters. You can then use 
your characters within your 



program and you lose your 
characters. 

If you break out of the 
program, to try out your 
characters clear the screen and 
type GOTO 2030 (which puts 
you back into the program 
without losing your char- 
acters). 



LOO REN ♦ + ** HE- 1 1 +4 --I 

I Si 

JO"- fz-\ ♦•** 6V D. EURllETT ♦ 

183 ' 

Z^A rh'n »♦*♦ mIjvj-,t L.=.34 4. + + + 

196 REM MM 12166 BVTES M** 
126 

Lit PEII ♦♦♦♦ .h-:hfi.ej 1-56 d mm 

IS 1 

130 POKE532S1.8 PQKE53288,6- »WE 5^*6 
140 FK = l9? FS=*53 15=36328 
1» GL«i3B4 = «-l324X-W£? , 2 COi 
1643 S-)2293ft-2» PL=I324 CQ=f>L*C 

L9S 5SJ-" 
IM D[HCT<MJ 
L000 

10L0 ,R£M MM CMflftflCTERS 

LO20 

1030 PRINT (l«({|4?) 

I I i ii i 

LOW REN Cr WAITER -Q> SETS L AMD 2 

1060 REN USED FOR GRID. 

i oro 

1636 REhf CHPRfiCTER ' 254 41 255 > 

I030 SEN SET 1 IRHD 2 USED BS CURSORS. 

i too 

1 1 10| REM fff* CHHRflCTEP TWW4FEP WTH MM 
1129 1 

1136 FORJ=0TQO7 EEflDX CT(J)-K-F0HE4913£+J»M NEXT 

11-48 BATFU20. tbS, ] .^1 .251 , 133, 1, 169 

11543 DflTAe, 153-250. t33. 169. 206 ■ 133 

1 Lb6 riA7A251 , 163. 46. I33-253. 168-0 

1170 DATA 177, 258, t 45. £52,288,208 

1L00 L»Tfl249,239.,23l.236,2S3.162 221 

[198 DPTA22B.23I .268.239. 165,1.9.4. L 33 

12M> fuTH J ^6- 1,-3.24 203. 41. .248 

L230 IPTR9 ■ 12- L 4 1 ■ 24 ■ ZDS ■ 9t 

122B SVS49152 

L230 

1231 REM MM GRID CHARACTERS ♦ ♦♦ + 

1222 ' 

1248 POKE 1 2288, 255 F43R.J"6T05 PORE 12209* J. [29 NE>fT ' POxEl 2209+ .1 ■ 255 
1258 POKE 1 4336, 255 FCRJ-8T05 ■pOREH337*jr, L29 hE:-,T «*£ l*33?+J,233 
1260 P-H328 POK£P,255 F0f:EP+7.255 P0KEF + 1 ■ 125 POL EP+6 • 1 2? POkEF+2.153 
1279 P0KEP4-5.153 PQKEP+4, 139 PdtEFi-3. 133 

J2F8 F=|63 _ S FOKEP ■ 235 POKER* 1 7 ■ 255 POKER* L • 1 29 FQKER+6, 129 ROKEP*2, 153 

1290 POKEP+3. 1-3 P0KEF*4. ia9FOXER*3. 139 

1295 F0*?J=8T07 POkE 143204 J ,J55 ■ POKE I 6368+ J. 255 :HEXT 

1386 

138] PEM mm INSTRUCTIONS ***■* 
1302 

1318 PFJUT-S) HHfVn • 

1313 P«f I HI "NOTE 33 USE FUNCTION MEV C+4L.Y 110" 

1336 PRIHT"F1 ADVANCE CHARACTER SELECT - 

L330 FR1NT"F3 — - PETARD CHARACTER SELECT" 
1348 FRIHT"F3 --- DISPLAV CHARACTER C*TB" 

L338 FF]NT"Fr SET FEIEF [ HEP CHflRACTERJT 

1353 PRINT 'MOTE 33 USE SHIFT KEY HUD FUNCTION KEV BUT 

1360 PRINn~"F2 SELECT FIRST CHARACTER SET" 

1370 PR1NT"F4 SELECT SECOND CHARACTER SET" 

1260 PRINT *F6 — SETURN TO SEtECT nQD£- 

1390 PR 1 NT "F43 SftVE REDEFINED lHAPACTEP*' 

1400 PR INT "NOTE 3d USE CGfl KEV f*4D FUNCTION KEY MM* 

1410 PPINT"SF2» — TO CLOSE SAVE h ' 11 1" ! lit " 

1428 PRINT - JF4I --- CLEAR RIGHT CRIB" 

I4.$fl PP]NT"**» — REVERSE LEFT OPIC TO P10HT- 

L44L1 PPlNi"aF3» — rtPf^fP I EH TO P ir+HTUT 

1188 FPtNT-aPPE^S flNV KEV TO CONTINUE.., - 

1510 43ET F»+* IF4^N*-""TNEJ4L5LO 

1520 PP1NT"!^[RST USE IF^S OR IF42 T 3 SELECT .IHAPACTEP" 
1530 PRINT "'SET. d THEN U.f IF 5 S Of IF3S TO SELECT THE" 

1540 FPCir 'CHARACTER NUMEEF . '4E;T USE IF33 TO PLrtlE CHflPAC TEfr C»4TQ (SR|J,*- 
1--8 PR [NT -USE JOV5T[Ct: -PORT 2- FJREBJTTOH UILL SET OR LM5E T . JH3VE UP B0UN. 
IT.C.0 PHf.l" t £f-T QP F ] L'HT " 

1570 PR I NT "USE $ CBN • M M 11-4 F63 0> iFgS TO CLEAR, C0PVC« R£7EPsE": 
S5S8 PPIHT" CHRPPCTER. V PRINT "'JSC IF6S RtT'lRH TO SELECT HO BE OP" • 
1585 PRINT* IF FINISHED SET CHARACTER Ml 74 IF7W 

1596 PRINT"UF3S WILL SAVE PI C TRflHFER ROUTINE PHU NEUCHAPFeTER BESI0H ON THE" 
1608 PRINT" FIRST SAVE AND" ' PR I NT " JUST THE • 1 • rrp qh OTHER SAVES. XT 
1618 PRINT" 1 LEAVE IHECCRB/PLFrVS DCUN UNTIL FINS1SHED DEi^iNINO CHPRACTEPS" 
t62fl FP]NT"U5E J CBM W WITH IF 23 TO END SWE R0UT]f 
L700 PPINT-TFRESS FHV KtV TO COHTlHUE, . -3' 1 
1716 GET AN* IF»Jf="THENl?ie 
2O00 
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2902 

2828 
£823 
2926 
2927 

;*38 

2935 
Ltik 
2837 
29*8 
2945 
£946 
2047 
£998 
2060 
206= 

2070 

sow 

as 

2 Mi 
2067 
20« 

2100 

£101 
2302 

£110 

2120 
2L21 

tm 

£130 

:;eo 
: ooo 

3001 
: 082 
3818 
3828 
3030 
38+e 
3200 
320L 

Sti 
3218 
3220 
33W 
3301 

::o: 
3318 
3320 
J 130 
3349 

3430 

3441 
3492 
3410 
3428 
3438 
3500 
2581 
3992 
3510 
3338 
35-30 
3690 
3601 

3618 
K28 
3639 
3788 

3?ei 

3702 
37 L0 
3888 
398 1 
3882 
3010 
3538 
3339 

4000 
400L 

■toe; 

4018 
-020 
4030 
4B40 
■il^n 
i.ifc.r- 
4870 
4IB9 
4IB1 
4102 
41 10 
4129 
4139 
4149 
4159 
4l» 
4179 

4iee 

4290 
4281 
4292 
421B 
422C 
4230 
4249 

4260 
42'R 
4298 

■i J.M 
4:01 
■iTO: 
4319 
4329 
4349 
4359 
43C9 

Ai.6i 
4481 

4402 
IUIC 
4428 
+430 
4448 



REM 



DISPLflv -,-hkl ***« 



POKESSW, 9 F0KE5329 1,0- P0KES46 . 5 

PRINT "3 * CHARACTER DESIGNER IM' 

REM F2 KEY PRESS MM 

[FPEEK(Fh>-4flWI»>EEK; C FSlMtTHeNCS-l4i S-t2239 «SU6 4000 
REM MM F4 KEY PRESS MM 

1FFEEK(FK>-5RNDPEEK(FSWTHEHCS-14 S-14336 GO5U&4000 
REM F] 'EV PRES'- ♦ 

]FF££i Ft =4i : 1HDPeEltiF5>-9T>EHCC-CC+l:lF r C0253TWWCC-I 
HD-SKCiS COSUB4808 

REM MM F2 KEY PPES'i 

IFPEEK<FK)-3fiNEPEE*<FSj-0THENCC-CC-| |FCC<lTHEHtC=233 
AD-S*CC»* OOSUB4099 

REM MM F5 KEV PRESS MM 

t FPEEK (FK) -6HNTJPEEK <FS> -9THEN JR- 1 1 G0SUB4 1H 
K£H **** F€ KEV PRESS **M 

IF PEEK<F10-3 AND PEEkcF$J-L TH5H SR-SR*rGQSUB 6000 

REM MM CW HNB F2 KEY PRESS **** 

IF PEEK (FK. J=4 AND PEEkCFS.i-2 THEH A-2D0SUB 6299 
IF JRC-1 THEN GOTO 2939 

REN t+M JOYSTICK ROUTIHES **♦* 

fF PEEKtFK.:J-3 AND FEEkXFSJ-2 THEM GOSUB 5800 

[F PEEh ■ Fh >-6 AND FEEk —■•=;■ 'HEN <M&\& 5400 

IF PEEKXFK-.X5 NMD FEEk<FSJ-2 THEH GC5UE 5600 

IF PEEK<FK>-b AND PEEk(Ff.=i THEN JR-9 

REM MM SSTVUHSET 444* 

IF KDKJS^UJ HMD FEEK< PL > =254 TKHH-2S5 
IF PE£K<.JS>-I11 RND PEEK<PL:>-255 THEN A=234 

REM MM HOVE UP MM 

IF PEEKf JS1-1D6 AND PE£KcPL-4e)03£ THEN TV-PL PL-PL-40 CO-PL +C GOTO 3348 
IF PEEKUSJ-126 ANB FEE)«PL-40>-32 THEH TY-PL PL=PL+J99:C0-PL*C 

IF PEEK<TV>-255 THEM POKETV,8 P0KErv*Cl2 

REf **** T. t I. Ul, + ♦+* 

IF PEEK.<J?J = |23 RNfl P£EK<PL*40>O32 THEH TV-PL PL=PL+40CC-PL*C GOTO 3430 
[F PEEK<JS.>-IZ5 HNTJ FEEXXPL*40>-32 THEH TV=Pt PL=PL-288:CO-FL*C 
IF PEEK <1W> -255 THEH POKETV.0 POkETV+C- 1 2 

REM #444 MOVE LEFT MM 

IF PEEK(JS:>=1£3 RUB PEEKXPL-t >032 THEH TV-PL PL-PL- 1 CO-FLK' GOTO 3538 
[F PEEK 05^123 BHD PEEK<PL- 1 >-3£ THEN TV-Pt PL-PL+? ' W-PL+C 

if peek(Tv>»;h then p«rv.8-P0KEm3*272jia 

REM 4M4 HQME RIGHT **** 

IF PEEK(JS>-119 AND PEEK . PL* I K>32 THEM TV*\ PL«PL*1 CO-PL+C GOTO 3630 
IF FEEK<JS>-tlS HMD PEEK '. PL* I >-3£ THEH TV-PL PL=PL--? CO-PL+C 
IF PEK<TY>=233 THEH POKETV-B P0t:ETV+54272 .. 12 

PE.H MM DESIGNING CHARACTER MM 

G05UI> 45« 

REM **mm F? k£v PRESS MM 

IF PEEK<Ft:)-3 PUD PEEK(FS>-a THEN TR-8 OOSUB ^699 
IF JfrOl THEM CCTO ZB30 
IF JR-1 THEH GOTO 3088 



FEM 



SCREEN I.lrKHV 444* 



PRlMTCHRf(CS> P0KE352S*:.. L2 
PRINf-miOWRflCTEfi IM". 
PRINT CC 

PRINT- Wi-TABti4)-HB»E$S- ■ 
POKE L 1 29, CC P0KE55392, 6 

prtnt 

fiE TURN 

REM MM IllSPlftV «IJ> LEFT MM 

PRCNT'MUMl" 

PRIHT H 2e31 H 
PRIMT"94jee*2| DATA" 
OL-1394 GC-GL»C 
F0RK=9T0? 
FOBJ-flTO? 

POKEGL+J.e^POtCEOC^.li 
NEXT : GL-GL +49 0C-DC*49HEKT 

REM **** CHRRHCTER 0H GRID M«* 

L-0 GL-1384:0C-CL*C X-12S fl(--*tt*mir 

F0RK-9TQ7X»129 

CH-PEEtHflII*K> 

FORJ-flTO? 

IFCH>-N THEHPOKEH.+'J*L,254 P»;EDC+J*I. j It CM-CH-V 

K-X/i 

NEXT 

L-L*48 



Mi- : 



REM 444* CMflPHCTER VflLLlES M*4 
FOR.1-0TO7 

2 F FEEK ( HTJ+J « -BPWEPEEK (SB* J > C-9TKEHPR IMTTfil C 1 9> b 
[ F PEEK ( HB* J J>9WBPEEK ( RB* J ><*99t HENPR 1NTTRBC IB>" 
[F PEEK(flB*J?>9ST»4Df>RIMTTPS<10)PEEKCRJ>+J) 

NEXT 

REM MM DISPLflV GRID RIDMT 4M* 

<Z* ijC=0R+C i^L-I??* Fl=r33 
FORK-0TO7 
F0RJ-8T07 

POKEOR*J,0 P0KEGC+J.12 



-PEEKiflD*!.: 
*PfBKAB4jJ 



4-0? 

4470 
44^0 
4500 
4519 
4529 

4£Bl 
4602 
4610 
4620 
-463B 
4640 

4660 
4678 
4690 

4-rlM 

4700 
4718 
47-£9 
4739 
4990 
488 1 

4sas 

49IB 
4928 
4930 
4940 
4950 
4960 



40?9 
4?99 
4319 
4520 
499B 



5001 
?i002 
TS2IB 
3228 
3238 

S25B 
S26B 
5270 
S29B 

-, 11. 1 

5400 
540 L 
5402 
5410 
-4,<i 
3439 
- 44, ■ 
'■430 
J46B 
34?8 
T4S0 
5499 
Z5X 
E£0& 
TiOl 

SMS 

56L0 
5S20 
5630 
5G40 

5S79 
HH 
609& 
6991 

iw; 

b9J0 
6020 

IBM 

60-10 
6058 
6060 
6070 
6969 
6030 
6095 
£L8« 
Bit] 

1 1 n 

6L05 
C|I8 

6130 
6149 
6150 
616B 
6-200 
6281 
620S 



HEKT BR-0R*49 CC-OC '40 i-C T 

pokepl.r POKEPL+c.i co-pl k. 

RETL^H 

POKEPL..RI FOICCI 

HfXimillllWMH 

RETURN 

SEM M44 DATA FOR RIGHT GRID 4*** 

HC-1324MX-128 

FORK-OT07 FORJ-0T07 

IF PEEKCNC+J>»254 THEH MV-HV+NK 

HX-HV. 2 

NEXT 

HC-MC+49:CB-*ID*K 

REM 44*4 IhTih PPIHT *44* 

IF MV»->9 fHit NV-<9- THEM PRIMTTftB<39> " - r NV 
[F HV. * flHti HV-<39 THEH PfltNTTAi(;3«>- »;HV 
IF HV?93 THEN FRINTTRDi:30>..NV 
CV(K>-NV Pfl<K)-C]] NV""9 H>!-I20 NEXT 

REM *■** PiDWFESS RHD DHTfl MM 

PRIMT F0RJ-OT03 
PR|HTPA(J>; 

IF CVOJ>=0 flNB CV( J 1 :=9THENPR1MT" "CV(J> 
[F Cvlv 9 qui) CVi J> >99THENPR1MT M "CV<J> 
JF CVt JJ>99 THEH PR1NTCV<. J) 
NEXT PRINT ' 'IIITl" ' FOR J-0T03 
PRIHTTRBi 20>F*l< Jf4> • 

IF CV(J+4>>-0 RHD CV<J+4'>9TKCKF1HHTTRBi.29>" *OKS*4) 
IF CVO+4>>9 RND CV< J+4 > ->??ThE? JPP [ HT7RB 1 20? - "CV<J+4i 
IF CV(J+4J>« THEH PRXNT1W<2B»CV<J44) 
HEXT 

FDR J-9T07 " POKEPflf J > , CV ( J > ' NEXT 

RETURM 

STOP 

fi£H MM MOVE TO RIGHT CR 1 T> M«-«- 

L-0 02--13£4 0C-&2+C X-128 fll-"flM«»0«M" 

F0RK-9T07 X-128 

CJH-PEEKtATi-KJ 

F0Rj=9Ti7ir 

IFCHJ-X TMEHP0KE02+ J+L. 254 F13KEGC* J4L, 11 CH-CH-S 

X-X/J 

NEXT 

L-L+40 

NEXT a 

RETURN 

REM 4444 REVERSE T>} PIGHT GRID WM 



L-9 G2-t32< GC=G£+-C X-13B fl*= J 
F0RK=8T0?- X=123 
CH^33-PEEK<flD+K.- 
F0RJ-8T07 

1FCHJ-X THEHP0KEG2+JH.-234 POKEGC-i- I*L . 19 CH-CH-X 

X-X/Z 

WXT 

L-L+40 

NEXT K 

RETURN 

REM M44 CLEAR RIGHT GRID 

GR-1324 GC-ORi-C PL- 1 324 fl-255 

- ik. -AT07 

FORJ-OTD7 

POKEGR4-J.8 POKEGC+Jj 12 
HEXT GR-GR+49 OC-DC*40 NE»:T 
POKJEPL.fl POKEPtfC.l CO-PL tC 
RETURN 



REM M*# SRVE POLITINE 

PRIHT BRi,-TAPE READY TO SAVE 7 RtA' KEY TO COMTINLE" 
PQKEL36.0 OET NfWIF HH*-"" THEH 6929 
PRlMTsRt-SS* 
IF 8R>1 THEN 6109 
PftCNTSR*; OPEH 1 , 1 , j , "DATflSflYE'' 
F0RJ"9TO57 
miNTtl .CTCJ) 

FRI NTSR* ; "SAV I HG M/C DATA FOR SPEEDY TRANSFER ....* 
HEXT 

PRINTSRt: SSi CLOSEI 

REM M4« SAVE IHAPA'TERS ♦♦*» 

ZZ-ZZ+1 :C3*--CHflft3RVE H *SrRt<2Z> 

PRlNTSRJ CFEH2. 1,I,CS* 

PR I NTSP4 i "SAY I NO DATA" " PR I NTi2 , F A- 0 ■ 

FORJ-9T07 

PRCNT42 ,CV.. J) HEXT 

PRENT5R*, "FINISHED' 
C1.0SE2 R£TL*H 

REM 4444 CLOSE ROUTINE MM 



6210 
6229 
6239 

C240 

6309 
6591 
6592 
^3 0 
6T29 
t.340 

900 L 

M63 
3010 
?B20 
9040 
3050 
■MbO 
9065 
Mb£ 

HHb,- 

3B7B 
-U "5 



Z2-2Z*I CS*»"CHARSflVE H +STRKZZ> 
0PEN2, 1.2.CS* 

PRIHTSRf, PRINTB2, 99SSCLOSE2 
ZZ-ZZ-I 

PR] NTT "."J 1 : ■'SAYING COMPLETE " -22, ' CHARACTERS 5RYED' 
REM MM LOAD PPOORflM 444* 

PRIMT".T . "SAVING COMPLETE ";ZZ. 'CHARACTERS SAVED" 

PRINT" USE fl PROGRAM LIKE TMJS TO L0A& WX5UR CHRfintTERS DRO FRffl TRPE. 
L1STS9B0- 

REH ♦»** ..ORB M--1C ROL.it; HE 



3115 
9129 
9139 



DIMBC(3?> CP€NL 10 "DATRSR'-'E* 

F0RJ-9TO57 

IHPUT41 1 K< i > ■ HEXT 

CLCiEl 

FOR J-9T057 P0KE43 1 5S+ J , PC 1 J > HExT 
SYS4915J 

REM •■»» LCiRD CHARACTER MM 

ZZ-ZZ+1 CS*-'CHARSAVE'-+iTRj-r? 
0PEN2. 1.0.CS* 

1HPUT42..DA IF DA-9999THIH CL0SE2 EHB 
FOPJ^0TQ7 ]NP'.iT»2.BVCj?:HEKT 
CLOSE 2 

FQRJ-8T07 POK£Dfl*J.nV<J>-NEXr 

GWP >S78 



I 



I 




Two notable pieces of 
software face the 
music in these reviews 
from David Crisp and 
Mike Roberts* 

MUSICALC (FROM WAVE- 
form for theCBM 64 or SX-64) is 
one of those programs that you 
need to use as soon as you get 
hold of it. The packaging is 
more reminiscent of a double 
album than a computer 
program, but it is stiff card and 
gives plenty of protection to 
the disc and manual. 

MusiCalc is essentially a 
program which will enable you 
to stretch your SID chip to it's 
limits. It is a synthesiser 
program which makes my 
three year old monophonic 
sythesiser look like a barrel- 
organ. Waveform obviously 
realise that most people will 
want to get music out of their 
64 straight away and so, very 
thoughtfully I feel, ihe thing 
that comes to hand after the 
disc is a small card which shows 
you how to be totally 
impressed within minutes. 
When you load the program 
the screen displays two 
numbers: one is the ET.A. 
(estimated time of arrival) the 
other is the C-S-T. {Com- 
modore standard time). The 
ETA is the time the program 
should take to load ana t he CST 
is the time it actually takes. It 
does sound frivolous but it is 
useful. Waveform point out 
that should the program take 
longer to load than the ETA 
shows then it is time to have 
your Commodore Dfsc drive 
doctored. 

Creating sound 

After a few minutes loading 
a screen somewhat like the 
display you see in an Intensive 
Care Unit appears. A grid on 
the right shows three 'blips' 
moving backwards and 
forward and on the left is a mass 
of lines,, squiggles and dots. 

At first I though I would 
never get the hang of it 
but the" manual is very good 
and, despite appearances, the 
display Is very logical 
and easy to use (with 
practice). As you would expect 
you are able to control the 
three voices of the Com- 
modore and at the top left of 
the screen is a panel for each 
voice. This enables you to 
select independently the type 
of waveform used in sound 
generation as well as adjusting 
the ADSR (attack, decay, 
sustain, release] for each voice. 
Below this you are able to 




adjust the width of the pulse 
wave and manipulate the 
filtration of the raw sound 
according to standard 
sythesiser practice. There are 
the usual types of filters e.g 
low, high pass etc. tempo 
controls and switches to turn 
on or off particular voices. At 
first it is a little difficult to see 
what the oscilliscope like 
'trace' on the grid is doing but 
as you work through the very 
well written manual the mud 
clears. Unfortunately I have 
prior knowledge of things such 
as how ring modulation and 
oscillation affects a given 
sound and so found it difficult 
to assess whether or not the 
manual was effective in 
teaching the 'ground rules' of 
sound manipulation, but as you 
can hear exactly what you are 
doing with the sound as you 
change it is possible to get what 
you like without knowing why 
you have got it. Knowing the 
theory though would certainly 
assist in using the synthesiser to 
the full. 

The 'get you going 
notes' show you some of the 
built in preset sounds and 
songs (referred to as scores). A 
total of thirty two scores and 
thirty two different J sets of 
sound' give a potential 
combination of hundreds of 
different variations on a theme, 
It took me a couple of days to 
gel past the stage of listening 
only to the demos. The preset 
sounds go from the most 
accurate synthesis of fair- 
ground pipes playing 'Cruising 
down the river to Dr. 
Who/Craft work type sounds 
playing really out of this worfd 
scores. Some of the sound 
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precis I iirn sure would even 
have the BBC radiophonic 
workshop boys drooling. The 
next step in the manual allows 
you to play along with any of 
the preset scores and sounds 
using any one of the. three 
voices. 

Making musk 

Eventually I decided it was 
time to let my, as yet 
unrecognised, and doubtful 
musicar talent loose on the 
machine- There are two ways to 
enler music into the machine. 
First you choose the type of 
keyboard you require. This can 
follow the standard chromatic 
scale as found on pianos etc. or 
the types favoured by other 
musical cultures e.g. Hindu, 
Japanese etc, Choosing 
different scales means that 
instead of the usual c,c#, d etc 
you can have a keyboard that 
plays a, c & f or almost any 
combination of the above. 
Seriously though, if you 
wanted to do a Ravi Sharker 



then the keyboard would 
follow the way the notes follow 
in music of the Indian culture. 
A very difficult concept to 
explain and a difficult one to 
grasp if you are only familiar 
with the standard keyboard. 

When you have chosen 
your keyboard you next enter 
your score. The grid shows 
each voice following a set 
pattern across thegrid. You can 
then choose which row of 
music you wish to enter or edit. 
When you have the display 
corresponding to the selected 
row the screen is split 
horizontally into two: the top 
part shows the NOTE you will 
play and the bottom shows the 
Octave in which the note will 
play. Choosing octave 0 
effectively plays a rest. Using 
the function keys you then LAY 
OUT your tune so that it looks 
like two bar charts. As you 
move your BAR up and down 
you can hear what you are 
entering so it is easy to correct 
mistakes. When you finish row 






1 





one you can then move 
through the grid one row al a 
time. It all sounds very difficult 
but takes only minutes to get 
used to. After that time it is very 
easy to use. No knowledge of 
music is needed to enter the 
selected score as it can all be 
done by ear. Using this method 
of entry it is also easy to copy in 
standard SHEET music fairly 
quickly and without too many 
mistakes. 

The other way of entering 
music is to switch into record 
mode: the notes you play using 
the qwerty keyboard are 
remembered. You play one 
voice at a time and can hear the 
first voice while playing the 
second voice and so on. The 
music you have entered via the 
keyboard is represented on 
your ROWS, This can then be 
edited easily and quickly as 
described above. A very clever 
idea and one which makes for 
easy production of songs. 
Within minutes I was able to 
bang out family favourites like 
ESKIMO NELL 

If you like a set of sounds 
included in the presets you can 
use these in your own 
compositions, equally it is 
possible to adjust the sounds 
that the preset scores are 
played with. It is important to 
work through the manual as 
small points can be missed and 
it is possible to get into all sorts 
of tangles. My only real 
critisicisms are the way the 
keyboard responds. It seems a 
little slow in response to 
playing and takes a while to get 
used to. The other less 



important one is the relatively 
small score that can be built up, 
ll is possible to give the 
impression of a long scene by 
careful repetition bul this is nol 
easy. I think that this program 
has a massive amount of 
potential not only at home but 
in the professional field as well. 
I don't mean that you are likely 
to see Spandau Ballet using 
these in their performances but 
1 think that, with the addition of 
the other modules,groups who 
can nol read or write music can 
produce scores eaily and 
quickly. 

Other modules 

This leads me on to the 
other modules which are 
available. The first one of these 
will translate your scores into 
standard sheet music with the 
aid of a printer. This module 
also solves the problem 
of the limited score, ll will 
extend the length of score it is 
possible to construct without 
repetition; essential for 
professional use I would 
imagine. The third module can 
be used as a stand alone 
program but is really intended 
to be used with the main 
program. It allows the user to 
play arpeggios with one key, 
contains a visual editing mode 
to allow the user to set up the 
keyboard into any required 
arrangement and has many 
other functions. It would be 
unfair to make comment on 
these two modules as I have 
not seen them but I feel that 
the quality of them is probably 
up to the excellent quality of 
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MusiCalc 1 and so they would 
be a good buy. It is possiblethat 
these two modules may be 
reviewed in later issues of the 
magazine 

To sum up the three 
modules, it is best to borrow 
Waveforms description: 
MusiCalc 1 is the instrument, 
MusiCalc 2 is the keyboard and 
MusiCalc 3 gives you a 
hardcopy of your music in 
standard musical notation. I 
have just discovered another 
little extra which is available: a 
disc containing preset drum 
rhythms. These would be ideal 
to base other compositions on 
and would be great to play 
along with if you play another 
instrument. This is an excellent 
product and a good synthe- 
siser. I did want a jupiter synth 
bul I don't think I will bother 
now. 



MUSIC MASTER 

MUSIC MASTER BY SUPER- 
soM < LiirtT- (ii mjikr usm^ ihe 
SID chip in the Commodore 64 
easy. I don't know about easy, 
but it at least makes it usable. 

The SID chip is unquestion- 
ably the most advanced music 
synthesis device in any micro. 
There is only one problem — to 
produce a note requires a huge 
amount of POKEing and bit 
slicing for each voice. When 
you can be bothered to work 
out the masses of computations 
involved the sound produced 
can only be described as 
excellent. Music Master goes 
some way to helping you to 

f produce music that uses the 
ull facilities of the SID chip. 

When the program loads, 
the main screen shows a piano 
keyboard representing most of 
two octaves. Other rnform- 
ation around the edge of the 
screen gives you all the details 
that you could ever want to 
know. The most interesting is a 
small note at the bottom oT the 
screen saying J press shift-h for 
help screen'. 




Waveforms 

Following this advice leads 
you to three screens that 
summarise the comprehensive 
manual. Back to the main 
screen and you can start to 
experiment. Pressing keys on 
the keyboard makes a note 
sound on all three channels 
The way the note sounds can 
be altered by using the 
waveform screens or the 
special effects screen. These 
screens al low you to 
manipulate the way the sounds 
are made to sythesize a piano 
or flute for instance. 

There are 10 preset 
waveforms that can be used, or 
you can make up your own. 
When you have got a sound 
that you like, Music Master can 
then create its own program of 




POKEs to set up theSID chip for 
you, and dump it to tape or 
disc. This is a sound for sore 
ears as this is the biggest 
problem that the Commodore 
has. 

Entering music 

Entering music into the 
system is quite easy. Tempo 
(speed of entering music) and 
the octave that the keyboard is 
in can be selected and then 
you're off. 

The three channels are 
displayed on the top of the 
screen. One of these channels 
can be manipulated at a time — 
the edit channel. When the 
music is entered it can be 
altered and changed to suit — 
extra notes added, notes 
removed, note values changed 
etc. The whole thing can be 
played back with speed 
changes if necessary. There is a 
limit on the number of notes in 
a channel, but whether this is 
3000 or 1500 I don't know as it is 
a bit vague. 

The sound parameters or all 
three channels can be saved to 
tape or disc. One other feature 
is the backing music. This is the 
same as those awful Yamaha 
electric organs that were in 
fashion some years ago. 
Channel 2, 3, or both can be 
used with a list of 17 different 
backgrounds. You can 
then play over this. It makes 
almost total dross sound 
reasonable. This is not available 
from edit mode and you 



cannot store any music using 
this feature — only play it. 

Final note 

There are so many things 
that Music Master can do it is 
beyond the scope of this 
review to go into them all in 
any great detail. I hope I have 
covered all the main important 
features. 

The disc version of the 
program comes with a lar^e 
number of demo tunes ranging 
from 'A siring of pearls' (spelt 
AS of ../I) to 'When I'm 64 '1. 
Also, the demo programs from 
the manual are there. I don J l 
know what the tape version 
contains, but the manual only 
mentions one tune. 

The big problem wilh the 
program is that the manual says 
that it is beyond its. scope to 
explain how to incorporate the 
data that the program 
produces into your own 
programs. After a weekend's 
work and 2K of machine code 
later I agree — but it can be 
done* 

There is a program in the 
book that will n lav one channel 
at a time, out it is very 
unsatisfactory and can be 
improved 10 fold with the 
addition of a single line. This 
said, for the price it is an 
excellent program. I was very 
surprised to find that the main 
body of the program is in 
BASIC. If you want a music 
program for the 64 this is the 
one to get. 
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This month, Crahame 
Davies, Your 
Commodore's DXY. 
business enthusiast, 
looks at formatting 
numbers and sorting 

data. 



AN IMPORTANT SET OF 

routines are those which limit 
variable input to integers, one 
decimal place, two decimal 
place etc, and then format 
these numbers. Apart from the 
CBM 700, Commodore 
machines do not have a 
ROUND function or a PRINT- 
USING command and so we 
have to write our own. The 
advantage of being forced to 
do this is that we can format our 
numbers exactly how we like 
them. For instance you might 
format the number negative 
one thousand five hundred 
and sixty-three in variousways: 



-1563 

-1563.00 
(1563.00) 
(1 563.00} 
0,563.00} 



or if you were German: 



(1563,00) 



The BASIC INT command 
always rounds down thus 1.4, 
1.5 and 1.9 wfll all become 1 if 
INT is performed on them. We 
now have to use this limitation 
to owr advantage. The first 
function to write is a round-off 
function so that 1.4 ■ 1, 1.5 = 2 
and 1.9 = 2* This is how 
rounding off is normally 
performed but if you require 
different rounding then it is a 
simple matter of altering the 
following function: 



1120 def fnr{z) = im (z + ,5) 



The function we have just 
defined wfll now round off to 
an integer and can be called by 
a = 1,5 : b =fnr[a],To round off 
to one decimal place we simply 
multiply by ten, perform the 
round off and then divide by 
ten: 



1130 def fnrlfz) - int [z ★ 
10 = -5J/10 



To round off to two, three 
etc. decimal places, it is a 
simple extension of the above 
function: 



DOING IT 

YOURSELF 




Programming 



1140 def fnr2fz) 


■ intfz ★ 100 + 


.5)/ 100 


1150 def fnr3(z) 


= int(z + 1000 + 


.5]/ 1000 



Having done this, we can 
now set about formatting these 
variables into strings. The 
easiest way to do this is to write 
one general format subroutine 
for the variable with the most 
decimal places (we will use 
and then use smaller 
subroutines to call this one by 
simply truncating the string 
accordingly. 

Starting with the general 
format routine, we wiJI format 
numbers to two decimal places 
and return a string of length 
ten. It is important that the 
string returned is always the 
same length so that listings will 
always be neat. We will also 
make sure that the routine 
handles negative numbers. 



explain briefly how a Bubble 
Sort and a Shell-Metzner Sort 
work, giving examples of each. 

The Bubble Sort ft the most 
simple and most popular sort 
used by micro-computer 
owner. The principle is to scan 
along a set of dat,j field in an 
array, comparing adjacent 
elements and swapping them if 
necessary. If there are N 
elements in thearray then it has 
to be passed N minus one times 
to ensure that the sort is 
complete. If an element is at 
the wrong end of the array to 
start with, it is going to be 
swapped a lot of times before it 
reaches its sorted position. This 
is obviously going to be slow, 
Another problem is that for 
large arrays, the constant 
swapping of strings will cause 
one or more garbage 
collections thus slowing the 
sort even more. Fach pass of 



JftlO rem there is a space here f 

1420 a$mid$r'- " , sgn( a) + 2, J ) j 

fc$«*$*!ef t$(rtfht$( M 10) ,9} 

L*30 rem fff minui space Space (, spates 

J 4 0 f*lum 



This routine allows a 
floating point number up to 
999,999.99 to be formatted The 
first character returned is 
either a space or a minus sign 
depending on the sign of the 
number. It zero is returned, the 
first character ft aiso a space. If 
you want to change this then 
change the first siring in line 
1420 ( midi("- ") ) to the 
symbols you require. This is in 
the format negative ; zero : 
positive. So if you wanted a 
minus sign for negative, a plus 
sign for positive and an asterisk 
for zero, the string would be "- 

To format a string one 
decimal place, we simply have 
another subroutine such as: 



1500a=fnr1{a):gosubl400:a$=le 
ft$(a$,9); return 



For formatting an integer 
you could still use the same 
standard routine: 



1520 a=fnr(a):gosub1400:a$=lef 
T$ia$,7); return 



Sorting yourself out 

The next subject to tackle is the 
one of sort*. This subject is vast 
but for out purposes I will 



the data will resuft in one 
element ending up in its 
correct sorted position. More 
than one element may be 
sorted correctly but w e have no 
way of telling this and so this 
can be ignored. Each 
subsequent pass of the array- 
will have to scan along one less 
element as they become 
sorted. 

The code for the Bubble 
Sort is therefore very short and 
convenient for sorting just a 
few items and here ft an 
example — it sorts N items in 
AS(arrav) into ascending order. 

Your Commodore will sort 
numbers faster than strings and 
it will sort short strings taster 
than long ones. To make use of 
this, if you had three hundred 
records each with one hundred 
characters of information then 
you should scan the array 
taking out the key and putting 
it into a second array together 
with a pointer to its original 
position. Sorting this second 
array with its shorter records 
will be much fasterand you will 
end up with a sorted array of 
keys with pointers to the first 
array. If you do this, you must 
remember to keep your keys 
the same length otherwise the 
pointer will get merged in and 
form part of the key. 



1600 for x = nl to 1 step -1 
1620 fori = 1 to x 

1640 if aS(j) a$(j+1)thent$=aS{j) :a$(j)=a$jj+1);aS(j+1)=t$ 
1660 ne*t;next 
16B0 return 

Example of Bubble Sort 



The Shell-Metzner Sort is 
far faster because it makes 
swaps of items over greater 
distances and it also does an 
" intelligent" Bubble Son. Ir 
does less scans or the data but is 
more productive on each of 
these scans. This means that 
less swaps are made and so the 
speed increase naturally 
follows. The "intelligent 
Bubble Sort referred to above 
is more easily explained with an 
example: if you have an un- 
sorted list such as A C D B E and 
you do one pass ot a bubble 
sort on it, you will end up with a 
list looking lilte this: A C B D E 
and it will require another pass 
to get it into a sorted order. The 
5hell-Met2nej sort tries to 
move back afler it has made a 
swap and then tests to see if 
further swaps may be made and 
so on. When it cannot make a 
swap, it moves forward to 
continue the rest of the scan. 



Thus the list will become 
ordered i n only one pass: A C D 
B E goes to A C B D E (making 
the first swap the same as the 
Bubble Sort but then moving 
hac k one item to see if B may be 
swapped again) thus giving A B 
C D E in only one pass of the 
data. The information I have 
provided you with should be 
enough for you to see why the 
Shell-Metzner sort is faster 
although you will have to study 
it in greater detail *o fully 
appreciate it. 

The followingexample sorts 
N items into ascending order in 
A$ array. 

Both of these sorts wiii sort 
data in situ (not creating new 
arrays to sort into). If you had 
enough memory for duplicate 
arrav(s) then faster methodsare 
available but the above two 
should be adequate for most 
applications. 



1700 sw=2t( int ( iog(n-I )/log(2))+i ) 
J720 swssw/2 

1740 p3-n - sw: p 2=0: i f sw< i then return 
1760 p\=p2 

1 780 p**pl+$w;if a $ ( p 1 ) >a$ ( p u ) then JS4Q 
l&OQ p2 = p2 + 1 : i f P 2>p3 then J 720 
1820 goto 1760 

18*0 t$=a$(pi ):a$(p) >=a$(p4) ta$(p<0=t$ 

I860 pl=pl-sw:ifp]<0 then 1SQ0 

IS 80 goto 178 0 Example of Shell-Metzner Sort 
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COVERING SOMERSET, 
Devon, Cornwall and the 
Channel Jsfands PCS SOUTH- 
WEST have grown from very 
humble beginnings into one of 
the maior home computer 
wholesalers in the area, Andy 
Denning, founder and present 
chief, started off as a salesman 
for a well known record 
company. As the home 
computer market started to 
expand he soon saw the 
potential and need for a 
distributor fn the South West. 
He had already been selling 
records to many of the shops 
that were now beginning to 
stock home computers and 
software, so as a known face he 
had a head start on other 
salesmen. While calling on a 
customer he heard that a 
recently formed distribution 
company were looking for 
agents to set up depots 
throughout the country. Andy 
left his sales job and within a 
few weeks he was touring the 
west country in an estate car 
selling the latest software at 
competitive prices. 

The car was his warehouse 
at first with his entire stock 
loaded into bread baskets. It 
was only a matter of months 
before his own house started to 
fill up, Andy says "I didn't want 
to get too big too quickly and 
so my wife and I put up with the 
house being full of games just 
in case things went wrong". But 
nothing did and so he was 
forced to rent space where he 
could develop the business and 
put it on a more permanent 
footing, 

Early days 

At about this time the 
Christmas rush of 83 was just 
starting. Jt was necessary for his 
wife's sister to help run the 
office while Andy carried on 
moving around getting into 
more and more retail outlets 
and receiving larger and more 
regular orders. 

It has always been his 
intention to know his product 
well and so when new software 
was released he made sure that 



Andy Denning 




he tried it himself and could 
then decide whether or not it 
was worth stocking. With the 
rate at which new software is 
released it is not possible for 
him now to judge everything 
personally but everything they 
stock will be judged by one of 
his workers and their "opinion 
passed on to Andy. With 
competition between software 
houses as it is, software is often 
advertised on a large scale 
months before it is released. 
This obviously means that retail 
outlets are bombarded with 
requests for a particular game 
and in due course Andy is 
bombarded with orders from 
the retailers. He has to try and 
placate the retailer by 
explaining that despite the 
adverts the game is not yet 
available. He feels that he is the 
cushion between the software 
house and the customer and 
has to take a lot of unfair 
critisicm for not being able to 
meet demands. "It makes me 
look as if I am not getting the 
goods quickly enough and it 
does reflect on me" he says. 



Primarily software 

I pointed out to him that in 
some circles it was feJt that 
computer and games sales had 
now reached their peak and 
would now begin a slow 
decline. His reaction was one 
of surprise. He said that since 
he had started there had been a 
progressive rise in sales and the 
trend seemed to continue to 
grow. He said that unlike the 
skateboard and CB radio, 
computers could always offer 
something new, an original 
game or a new application. 
Because of this he feels that 
although the rate of increase ay 
although the rate of increase 
may slow down as prices fall 
and the machines become 
more powerful there will 
always be a good market. 
Unlike many distributors he 
has not become too deeply 
involved in stocking the 
computers themselves. He will 
supply the hardware but only 
carries a small stock or gets to 
order. He says "Jf you get a bad 
batch of games it does not 



mean a massive amount of 
money has to be found in order 
to credit the retailer, however 
ten machines represents a large 
investment and you only need 
a few returns in order lo makea 
big dent in the bank account". 

Christmas rush 



When I was there Andy was 
preparing for the Christmas 
rush. Trying to predict which 
games will be dead and which 
games will become popular is a 
nightmare, he says, and that is 
without any new releases that 
may appear between now and 
Christmas. From what I could 
see while I was there it seemed 
he had a very good 'nose' for 
predicting the sellers as when 
the phone rang he could fulfil 
almost every order, and many 
of the unfulfilled orders were 
due to being out of stock. 

I went to see Andy late one 
afternoon and while talking to 
him Adam, another of Andy's 
new recruits, was making up an 
order for a shop in Exeter. The 
order had only been received 
at five o-ciock but it was being 
put together and would be 
delivered bv about six o'clock. 
This seemed to bear out what 
Andy had said about trying to 
get orders to the customer as 
fast as possible. Adam had 
started with Andy on a job 
creation scheme but Andy told 
me that he would be kept on as 
a full time employee after the 
scheme had finished. He said 
he enjoyed the work and Andy 
was a good boss who even 
made the teaf Recent weeks 
have not been the quiet period 
that was expected and the new 
premises taken over only a 
couple of months ago are 
already too small. New 
premises are required already 
and possibly more staff to cope. 

Expansion 



By the time you read this Andy 
will have made great strides 
towards even more expansion 
and should be distributing 
nationwide. He will obviousiy 
need more people on the road 



Profile 




to do this but he says whatever 
happens he will still take a key 
rofe and continue to offer fast 
efficient service, thus enabling 
Andy to buy software in larger 
quantities and therefore at a 
lower price. This should allow 
him to sell at even more 
competitive prices and so, with 
luck, these savings should be 
passed onto the customer. 

Looking around I could see 
a Spectrum, Commodore 64 
and a Dragon and these were 
being used to evaluate the last 
batch of new releases. The 
games were getting a good 
tryout and two were harshly 
criticised. "According to the 
adverts" says Adam "this rs 
supposed to be the best thing 
since sliced bread. The 
graphics on the title page are 
brilliant but the game is a 
disaster but due lo the massive 
amounts of money spent on 
publicity it will sell and I am 
sure a lot of kids will be 
disappointed", A large box of 
Napes, joysticks and discs sat by 
ihe office door. Andy told me 
that they were faulty returns 
but when they check through 
he finds that many of them are 
perfectly OK arid presumes 
that either instructions have 
not been followed or tapes 
have been copied then taken 
back to the retailer as fa ulty and 
simply sent back to him assuch. 
"It is one of the costs that I have 
to absorb" he says. Lookin^ 
through the box myself I coulc 
see what he meant. J could also 
see that on such things as 
joysticks many of the returns 
were due to misuse. It seems 
that rather than upset retailers 
Andy will take them back in a 
lot of cases and simply repair or 
replace them, 

One of the other staff who 
works in the office is a young 
girl called Elaine; today she is at 
college as she also is on a job 
creation scheme, Andy feels 
that these schemes are an 
excellent thing and although 
they are misused by some on 
the whole they bring benefits 
to the people on them and to 
the employer. Certainly true in 
Andy s case as all the people on 
schemes sent to him have now 
been taken on as full time. 



Peripherals 



Apart from games Andy's 
second best seller is joysticks; I 
saw boxes full of joysticks in all 
colours, shapes and sizes and, 
while I was there, almost every 
order included some joysticks. 
He tells me that they seem to be 
the first peripheral bought 
after the computer. Disc drives 
rome next. 

I asked Andy if he wanted to 
become involved in software 
writing himself. I was surprised 
to see that he was in fact 
marketing an adventure game 
for the "Spectrum under his 
own label- It was written ustng 
the Quill, a piece of software 
Andy rates highly, and is 
available for both the Spectrum 
and Commodore 64. It is called 
INSANITY and so far it seems to 
be doing very well. Plans for 
further releases are not yet 
known. 




Piracy 



I asked him if he had seen or 
been offered any pirate copies 
of popular games. He 
immediately responded with 
an unprintable sentence of 
what he thought about pirate 
tapes. He has seen very good 
cop ies of pop ulargamesat very 
low prices, but he says they are 
a recipe for disaster. As the 
software companies have to 
put up prices to cover the 
losses due to pirate copies, 
sales decline. More copies are 
made due to the price and so 
on. It is a vicious circle which 
cannot be stopped once tt gets 
out of hand. Who is going to 
spend hours writing and 
marketing high quality 
software only to see it ripped 
off within days of it's release 
and, in some cases, before it's 
release? Not only will the prices 
rocket but the quality of 
software will drop. 



American software 

Talking of quality Andy 
pointedout to me some of the 
new releases from the U5A. 
They had to be seen to be 
believed. He feels that this 
injection of high quality 
software will force UK writers 



to think hard and long about 
the quality of their own goods. 
Although he is sad for the 
companies that will obviously 
^o under' he feels it is only 
right that the customer should 
be able to get the best available 
for their machine. He is a little 
worried about rhe state of the 
pound of late and says that just 
as the price of imported 
software should have been 
dropped, bang went the 
exchange rate. This will make 
price cutting difficult if not 
impossible and in a few cases 
may even mean upping the 
price of imports. He also 
pointed out to me that over 
here we are only seeing the 
best of the American games. 
He says that over there you can 
find a lot of very low quality 
software for sale. 

I asked him what he 
thought about the high 
hardware prices over here 
compared with the States He 
told me that unfortunately he 
felt it would always be the 
same. He says that apart from 
the exchange rate the sheer 
volume of sales potential over 
there means profit margins can 
be very low. if you can sell a 
machine or peripheral to just 
1% of users over there you are 
talking about hundreds of 
thousands of sales. It is the 
same for everything over there 
— r;jrs r records the lot. I could 
see what he meant. 



Business sense 

Andy is pleased to see home 
micros being used for other 
things as well as games. "When 
I first started it was almost 
impossible to get any business 
software for any of the 
machines and what you could 
get was not worth having. That 
has all changed now andsome 
of the business software for the 
Commodore 64 for instance is 
infinitely more superior than 
software that is being run on 
'real' business machines", he 
said. 

At the moment Andy is 
looking to get his business 
computerised]. Andy told me 
''ft is a hard choice. I need a fast 
and powerful machine and the 
amount of information J need 
to store will, without doubt, 
require a hard dfsc system. I 
also need something that will 
grow with the business as once 
I get the system set up I don't 
want to find that it is going to 
need changing after a few 
months. I've almost come to 
ri decision on the machine I 
want. It's now just a matter of 
getting the right software". 

For a non-computerised 
office everything was 



incredibly well ordered. Andy 
said that speed was important 
to him and that he had to have 
evervthig well organised. This 
was borne out by the fact that 
virtually no orders were mislaid 
and very few orders were late 
in being delivered. It was this 
reliability that had helped him 
succeed where others had 
failed. "There is no hard sell 
here. We don't gel on the 
phone all the time asking for 
orders. People know where we 
are and they will order from us 
as long as we do what we do 
well" 

"Our van goes round most 
of our customers once a week 
or at worst once a fortnight, 
The shops are, in most cases, 
able to take their stock 
immediately from the van. 
They can see what they are 
buying at the time without 
having to rely on what they 
have read about it. Of course it 
is not possible for us to rely on 
our dealers. Take the Channel 
Islands for instance, ;ill the 
business there is done by post 
or telephone. If a shop is not 
too far out they can go on our 
regular route. That way they 
know when we will be there 
and that they will find plenty of 
stock in the van; of course 
they can still order between 
visits and we send orders out 
the same day or the next 
morning at the latest. In most 
cases we find that the post gets 
everything where we want it 
very quickly but urgent orders 
can be sent by courier. This 
means that people often have 



their orders 

mommg," 



y the next 




Final note 

While I was in the office 
another account was opened 
with PCS. A customer in Devon 
was dissatisfied with their 

K resent wholesaler and had 
eard from another dealer that 
PCS S.W. were fast and reliable. 
Thai customer would have the 
van round to him the next day. 
Andy (ells me that they rarefy 
have to go out and find new 
business now; their reputation 
is spreading and most new 
accounts come through 
recommendation. To Andy this 
is a good indication that he is 
still doing things right and will 
continue to do it this way grow- 
ing bigger and better f.asler. 
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More companies than 
ever before appeared 



show. Your 
Commodore was 

wares. 



SHOWDOWN 

AT 
OLYMPIA 



84 



MICROMANIA r HIT THE 
metropolis on 19th September. 
For five days a regular army of 
businessmen and journalists, 
gra ndads a nd eager schoolboys 
marched through the doors of 
Olvmpia 2. Deals were made, 
joysticks twiddled and books 
perused. I he conglomeration 
of traders displaying their 
wares made it all too clear that 
Christmas starts early in the 
computer world. 

The 7th PCW show had 
arnved in town Distributed 
over three floors of the 
exhibition centre with the 'big 
names' on the ground floor, 
business on the first level and 
entertainment on the second, 
this year'sexhibition was hailed 
by the organisers as the'biggest 
and best yet. Showbiz reared 
its gaudy head with clowns and 
acrobats, American footballers 
with cheerleaders in low, 
Anirog's P,C Fuzz on his 
unicycle and a trio of forlorn 
tiger cubs. But, under cover of 
the fun and frivolity, the stage 
was set for battle (not only on 
the computer screens!) and 
eyes were turned to the 
compelition. 



Commodore live 

Even overcome by the sheer 
immensity of the occasion, 
Commodore fans had no 
excuse (unless they had made 
their entrance illicitly through 
a back window) for bypassing 
Commodore's latest products. 
Machines and peripherals, old 
and new. arose out of a 
patriotic sea of Commodore 
red. white and blue, 
Commodore's four stands, 
including also ihe new modem 
and a mass of software, were 
strategically placed to the left 
of the main entrance. 

But Commodore obviously 
face tough competition as 
illustrated by the vast output 
from software houses up and 
down the country. 



Sport and spies 

The football season got off to a 
kicking start with Addictive 
Games' Football Manager' and 
Argus Press Software's much 
advertised American Football - 
Sport was also featured with 
Ocean's Daley Thompson's 
Decathlon' and Quicksilva's 
'Summer Games' based On this 
Summer'** Olympic Games, 

Any budding Shoestrings or 
P C. Plodds mighl have been 
tempted to enter the world of 
crime fighting as A&F's private 
eye, 'Gumshoe', Hill Mac- 
Gibbons 'Special Agent' or 
Anirog's 'P C, Fu?z\ The latter 
pmjLirjrvi uses Citrr^h's 'SpetM h 
64', featuring two voices and a 
text-to-speech system, which 
was also launched to the public 
at the PCW show. 



Audiogenic and 
Beyond 

Audiogenic were out to prove 
that big business wasn't all fun 
and games with their three 
Commodore 64 business 
packages for the small 
businessman — 'Wofdcrafl 40', 
Magpie' and 'Swift'. They also 
catered for anv aspiring artist 
with their Koala Pad. a graphics 
tablet which enables the 
production of full colour 
drawings and illustrations 
directly on the screen. But 
Audiogenic are still entren- 
ched in the games scene with 
six recent disc- based games — 
'Alice in Videoland' (an 
adventure based on Lewis 
Carroll's novel), 'Frantic 
Freddie', 'Pegasis', 'Forbidden 
Forest', 'Aztec Challenge' and 





'Slinky'. 

Beyond, already renowned 
for their best-seJiing Spectrum 
games, 'Psytron' and Trie Lords 
of Midnight',, have released a 
64 version of Tsytron', 'Psytron 
64', along with 'Ankh', 'Aztec' 
and 'Mr. Robot', Also in the 
offing at the time of going to 
press were My Chess II' and 
Tsi-Warrior . 

Bubble Bus and co 

Parked on the ground floor, 
tucked behind the Com- 
modore stands, was Bubble Bus 
Software. Cave Fighter', 
described as 'an all action 
jumping, climbing and 
shooting game', is their latest 
release for the 64, but Bubble 
Bus were also showing off 
Other favourites such as 

Bumping Buggies', 'Flying 
Featners' and 'Widows 
Revenge' for the 64 and 

Antimatter Splatter', 'Exter- 
minator' and 'The Catch' for 
the VIC 20 

Creative Sparks sank from 
the sublime, with 'Macbeth', to 
the ridiculous, with Danger 
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Mouse 
based 



in Double Trouble', 
>n the popular TV 
cartoon character. And 
Mkrodeal were trying to bury 
poor old Cuthbert again with 
their new Commodore 64 
game, 'Cuthbe/t Enters the 
Tombs of Doom'. 

Channel 8 shouldn't have 
alienated too many of their fans 
with three new arcade games 
for the 64. Phase 4 r and 'Time 
Zone' follow similar alien- 
attack themes and, in Channel 
&s other space game, as 
Borzak the Amazing Bug-Eyed 
fteastie from Beteleeuse' fall, 
out of his spaceship into a 
marsh on earl n r you must assist 
him back to the ship. 

Hero time 



Action-packed adventure was 
certainly in the air with Elite's 
Kokotoni Wilf, Melbourne 
House's 'Zim Sala Birr' and 
Ocean's 'High Noon'. As 
Kokotoni Wilt, your aim is to 
recover all the pieces of the 
legendary Dragon Amulet 
whilst dodging the dangers 
which cross your path. In f Zim 
Sala Bim\ you move your 
t haracter I hrough the Arabian 
desert and, with luck, into the 
Sultan's seemingly impene- 
trable palace. And High Noon' 
is a Western Adventure 
whereby you must keep the 
peace in a frontier town by 
shooting the bandits and 
preventing them from 
escaping with the grrls or gold; 
it features an aptly named 
character — Riga Mortis, the 
undertaker! 

Bandits also featured in 
New Generation's 'Cliff Han- 
ger' in which our hero, 
Cliff, must stop the evil 



bandits from shooting up 
the canyon. It features 
cartoon-style sequences and 
humour, based on the popular 
road-runner series. 

Animal magic 

Things turned hairy again at 
Llamasoft with Geoff Minter's 
latest offering, 'AncipitaT. Mr, 
Minter describes the Ancipital 
as 'the harassed-looking little 
half-man, half-goat creature 
which scuttles across the 
planetary surface' in Sheep in 
Space and the game includes 
100 rooms, goats to collect and 
the villain of the piece, Rory 
the Vicious Guinea Pig. 
Quicksilva have also gone 
animal crackers with their 



Commodore version of 'Ant 
Attack'. 

Final offerings 

Bikes and cars always lend well 
to computer games and this 
show was certainly no 
exception with Martech s J The 
Official Fddie Kidd lump 
Challenge', Micro Powers 
Stock Car' and 'Car journey' 
from Hill MaeGibbon. 

Also new from Micro Power 
came 'Bumble Bee' for the 64, 
But these had to share the 
limelight with other Micro 
Power gems like 'Ghouls', 
'Cybertron Mission 1 , 'Felix in 
the Factory' and 'Swoop'. 

Activision, one of the 
leading lights in 64 software, 



also exhibited some of their top 
games for the 64 — 'Pitfall ll\ 
Beamrider', 'Hero', 'Zenji', 
c Toy Bizarre' — as well as their 
Designer' Pencil which enables 
you to draw on the screen with 
a joystick 

And there were many more 
besides — Virgin Games 
(recent purchasers of the 
Rabbit brand name and logo) 
with 'Terrorist' and "Falcon 
Patrol 2\ a vast array of software 
from U.S. Gold such as 
Forbidden Forest" and 'A/tec 
Challenge', and graph its 
tablets from British Micros 
(Grafpad) and Touchmaster, as 
well as shelf upon shelf of 
books and magazines (al- 
though only one of these, of 
course, was a worthy 
purchase!) 
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The Prizes: 

You could win £2,500 10 be spent 
on a dream holiday of your choice 
for you and you r f am i ly ! 

Second prize— a complete Canon 
portable video outfit worth £1 ,300. 

Third prize — a BBC Model B micro 
computer plus software worth £450. 

Fourth prize — Minolta X700 camera 
with a 50mm lens and flashgun, 
worth £280. 





How to 
enter: 

Just identify the twelve 
objects pictured 
opposite.... 

HINT— the Argus Specialist 
Magazines listed below might gi ve you a clue 7 

Games Computing 
Photoplay Mov»esand Video 
ZX Computing 



Electronics Today International 
Personal Computing Today 
Movie Maker 
Your Model Railway 
Clocks 

Horne Com p uting Wee k I y 
Beatbox 

Ham Radio Today 

Electronics 

35 mm Photography 

Model Cars 

Woodworker 



Military Modelling 
Hi-Fi Now! 
Wine maker 
Citizens' Band 
Model Boats 
Video Today 
Popular Cratts 
Which Video"? 
Your Commodore 



"I 
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and write your (one-word ) answers i n the spaces provided ori 
thecoupon. For instance, if you think that number 9 is a 
record, write record in the space next to 9 on thecoupon andj 
so on. Then tell us in up to 20 words why MAGAZINES 
MAKE IDEAL HOLIDAY READI NG. Complete the coupon 
in BLOCK LETTERS, and send it to: DREAM HOLIDAY 
COMPETITION. Argus Specialist Publications Ltd., 
No 1 Golden Square, London WIR3AB. to reach us no later 
than 31st December 1984 

Competition rules 

1 ThBcwnpehbon 6 open, to all UK and Fire readers except employees 01 Argus Speoalisl PuNmarmns I Id 
their printers and diHlnbulors 

2 As kjrig m an original coupon From Ihe magannefs) or you* Choce is used to* each enlry there is no *rmr 
In lhe number Of entries per person Photocopied coupons will not L* accepted 

3 All entries must be postmarked before 31SI DecemlXM 

4 The prices will be awarded 1o 1he hrst lour enlranla who *teniilv l he tweM? CtJfectS fjorretf ly and whose 
completed sentence is |udQed the most apt and original 

5 Wo correspondence we be entered mto about ihecormpeliton results, ihe judges fleosion is knal 

6 Winners will be noh«>ed by post and Ihe resueswi he published in a f uture issue ol tfts mapjai'irie 



The 12 objects are 

1 

4 

7 



2. 
5. 
S 



3 
6. 
9 



10 11 

Magazines make ideal holiday reading because (up to 20 words) 



12 



AGE (if under 18].. 



N A M E f BLOCK LET TERS) 

ADDRESS— '. . 

Send to DREAM HOLIDAY COMPETITION, Argus Specialist Publications, No 1 Golden Square. London W1 R 3AB 
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SCIENCE OFFICER 
Rcci-liw Unlit«W* Brllinl 



CAPTAIN 
Solid, Depend*!*, ConoMui 



ENGINEERING OFFICER 
^tiypcflii) S»oofl . Low I Q 

9 Dl*nl«Hp flH*lMHii 



3RD OFFICER 
WiHul.AmbhiwH, 



ENGINEERING OFFICER 

Cyniwl, fttbdlraui 



THE CREW 

Personnel 
fUes follow — 
yours to 
command — 
well almost... 



SPECTRUM 48 K- CBM64 




Featuring 
the unique 

Personality Control System 



No. 1 Golden Souare. London W1R 3AB. Teleohone 01-437 0626 




Simon Palmer unlocks 
the mind of John 
Wagstaff, rock star 
turned programmer, 

and the brain behind 
Craig Communications' 
System 15000. 



MID-1963 WITNESSED THE 
launch of Flight Zero-One- 
Five, a flight simulator for the 
unexpanded VlC-2(h It 
contained no graphics but 
proved thar outstanding 
software could be reproduced 
in just 3,5K of memory. Since its 
release it has sold upwards of 
16.000, and is still selling. 

Its creator was John 
Wagstaff. A very tall gentleman 
with long black hair, he started 
employment at the age of 17 on 
a fairground with his parents. 
John then became a musician, 
receiving gold discs for songs 
he had written. He earned 
fame and fortune in Germany 
(anyone who has ever heard of 
Lee Kristofferson will realise 
that Lee and John are one and 
the same}. But he soon 
discovered that, even though 
he had made it -1 in Europe to a 
certain extent, the money did 
not immediately come pouring 
in. With cash running low and 
to stop himself from going 
rnad, John bought a VIC-20 for 
£200. He taught himself to 
program and., a year or so later, 
released Flight ^ero-One 
Five followed by Whirlwind 
One- Five.. which achieved 
moderate success, and, finally, 
by his latest baby, System 15000, 
a communications game. 

Craig Communications 

The first company to accept 
John's software and distribute 
it was N.K.K., where David 
Giles was already working as 
the sales-force of this two-man 
operation. His job was to visit 
shops and persuade them to 
buy various titles distributed by 
N.K.K., After two months, 
David's efforts proved so 
successful that N.K.K. were 
bought up by a larger concern 
— Ferranti & Craig, who had 
been looking for a company to 
handle distribution. Richard 
Craig, the final ingredient in 
the 'mix' spotted Nf.K.K, 

Throughout this change, 
John Wagstaffs software was 
still selling and, finally, System 
15000 was released. In May 
1984, Richard Craig left Ferranti 
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& Craig taking with him David 
Giles and, inevitably, John's 
software. A brand new 
company emerged from this 
re-shuffle — Craig Com- 
munications with David Giles 
in charge of the software side 
and Richard Craig responsible 
for the rest of the organ isalion. 
The re-release of all John 
Wagstaff's software followed 
swiftly, with a better style 
presentation for System 15000 
and careful attention it had not 
received under Ferranti & 



Craig's guidance, Thestage was 
now set for System 15000 to 
revolutionise adventure 
games. 

System 15000 

System 15000 is a new breed of 
game. Whereas with a normal 
adventure exercise the game 
can whish you off to an island 
or transform you into a 
detective in hot pursuit of a 
murderer, System 15000 turns 
your computer into a 



computer, the monitor into a 
monitor and p I u p s an 
imaginary modem into the 
back of the computer, thus 
introducing you to the B.B.C/f 
'Bird of Prey' type situation, It is 
such a simple idea yet no-one 
has thought of it before now. 

System 15000 also differs 
from other adventures in that, 
since it is a modem simulation 
game, you can, by dialling a 
number, return again and 
again to various computers at 
any time in the game. It is a 
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genuine real-lime commun- 
ication* investigation. For 
those not familiar with it 
already, the following synopsis 
should arouse both interest 
and enthusiasm. 

Your friend's company has 
been ripped off To the tune of 
1,500,000 dollars In a deal it has 
negotiated. A colleague has 
contacted you, giving System 
15000 and a modem utility and 
asking you to help get the 
money back into the swindled 
lortifwny's bank account. Hp 
also provides one telephone 
number, an access code and 
two names; armed wilh this 
information, you open your 
investigation! 

Silling comfortably op- 
posite John Wagstaff in the 

f feasant surroundings of his 
iving room, trusty pen poised 
above paper, I asked him 
where he found the idea for 
System 15000. 

"It just came to me and, at 
iirsi. I could not believe it. So 
obvious, yet after almost endles 
searching through magazines 
and the like, I could not find 
any indications of other people 
being there first" r 

How long had it taken him 
to write it from the initial 
concept to the finished 
product? 'About nine months 
of bleeding eves" was the 
reply. David Giles appeared 
and weighed in with: "John 
wouldn't even tell me whal it 
was until he had completed it 
ready for playing — and even 
then he refused to tell me how 
to proceed. He just said J play 
It", I must agreeethat detailed 
instructions are very spa rse but, 
according to John, this is totally 
intentional. With the old-age 
consideration of value- for- 
money, I asked whether the 
price was not a little steep — 
isn't £12.95 somewhat excessive 
for a single program? John's 
reply was quite logical and 
emphatic. 

"People can, and some- 
times do, pay in excess of £12,95 
for a hard-back book of merit 
and feel thai ihey are getting 
good value. The same applies 
to good software with it* 
underlying creative base, 
intellectual challenge and 
complexity, ff it gives you a 
good run for your money, 
where's the argument?" 

I personally do not need 
any persuasion to this 
viewpoint, having myself 
reviewed quite a number of 
games program* and con- 
stantly wishing for more writers 
of John's t alibre and standards. 
John emphasised that he aimed 
to produce good quality 
software rather" than higher 
quantities of less meritorious 
products. He regards with 
strong dislike the companies 




who flood the market with 
mediocre products, thus 
devaluing a positive potential 
for inlellectual and. at thesame 
time, entertaining pursuits. 

"I owe a great deal to the 
good people who buy my 
software — it pays my food bills 
and stops me from starving. 
That, after all, is how I got my 
first computer. I wasn't naving 
much success in getting my 
money for the records I 
produced for the German 
market, and we were literally 
starving. I am sure that buying 
that computer did slop me 
from gome mad". 

Reminding him of his 
earlier slalement that it took 
nine months to write System 
15000, I asked if he had 
experienced any problems. He 
chuckled: 

'"I have a little saying that 
every programmer should 
write out and place above his 
computer THERE'S ALWAYS 



ONF MORE BUG' " 

J pressed him, and he 
continued : 

"The telephone aspect of 
the game did present a 
problem or two; one number 
which I initiated for the 
American section of the game 
turned out to be 'Dial a Blue 
Joke'! I changed it. but quick! I 
also had to get permission from 
the various telecommuni- 
cation authorities for the use of 
i he-ir differenl dialling and 
engaged tones for the U.K. and 
overseas. 



Music and computers 

Apart from John's first 
computer warding off 
imminent insanity, were there 
any other reasons for deciding 
on the purhcase?" 

"Yes, I am in the 
entertainment business and, at 



the personal level, they are 
boughl mostly for entertain- 
ment and have become 
instruments, both audio and 
visual for enteriai nmem 
purposes. Music is after all a 
form of software, a complex 
writing sytle embracing almost 
infinite interpretive functions 
with both intellectual and 
entertainment potential. 
Computers and software can 
be made to perform the same 
functions, the only difference 
being that computers are 
interactive with (he operator". 

John, as I have already said r 
is an accomplished musician. 
On the wall aDove where we sit 
hangs a gold record and, 
alongside, a gold cassetie for 
10,000 copies sold of Flight 
Zero-One-Five presented, 
ironically enough, by Ferranti 
& Craig! 

Does he see computers 
making an even bigger impact 
in the music arena? 




WHIRLWIND 



"If you think about it, 
computers are already in music 
in a very big way. In keyboards, 
drum machines and mixing 
desks. Synthesised sound is 
now an established medium, 
having progressed from an 
embellishment role such as 
echo-boxes to the present-day 
reproduction capability of 
musical instruments, and 
onward to new and previously 
unheard of tones''. 

John's first encounter with 
computers was in fact in the 
studio where he worked on his 
recordings. 'Apples' were used 
as an integral part of rheir 
mixing system. To illustrate this 
point., he led me into another 
room and showed me his trusty 
CBM 64 which he had linked 
up, via sequential circuits, 
MIDI interface and software, to 
a Poly-800 keyboard, drum 
machines and mixing desks. He 
then gave me a thoroughly 
compeient demonstration of 
some of rhe capabilities of this 
set-up. Impressed? I certainly 
was! (If this has aroused your 
interest in MIDI systems, reach 
for your back issues of 'Your 
Commodore' and re-read our 
MIDI articles). 



Other ideas 



I asked John whether he 
thought the CBM 64 was an 
easy machine to handle ror 
programming? He replied that, 
although it is a 



machine with much more 
unexploited potentials there is 
the hurdle of Commodore 
BASIC to negotiate every time. 

Alongside all this music 
equipment. I could not fail to 
notice a large amount of 
machinery for video editing. 
When asked wheiher he had 
yet combined computers and 
videos, he answered that the 
closest he had got so far was in 
the use of slide projectors 
linked with a music track and 
controlled by a computer. It is 
an idea which has oeen used 
before for all sorts of purposes 
in a variety of settings from 
schools to concerts. He opined 
that if the technology could 
advance further, he had some 
ideas of his own which he 
would like to try: "What I'm 
waiting for is a computer (hat 
can handle those ideas!". ! 
could not help thinking of the 
current use of computers in 
stage presentations to control 
lighting systems such as the 
Vari-light used by Genesis. 



School chips 



Leaving the musical sur- 
roundings, we rejoined David 
in the lounge. Would John 
consider writing software for 
the education market seeing 
thai the coming generations 
will lie living and fn fluent ed by 
c o m p U 1 e r s on ever- 
increasing scale? He has nol yet 
powerful seriously considered this but 
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the real time 
communication 
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does agree that imparting 
knowledge does not have to be 
boring! At this point, David 
inlerjected; <4 My kid sees a 
computer and recognises it 
without any problem. It seems 
that children as young as three 
aren't scared of them". John 
believes that, had a VIC-20 
been around five years earlier, 
it would have been regarded 
with awe as though it were a 
mainframe in a plastic box! 
However, the improved 
understanding of the com- 
puter's role in present-day life 
is reducing the mystique which 
hitherto surrounded these 
machines, and the unquestion- 
ing acceptance of computers, 
particularly by the younger 
generation, is fast consolid- 
ating their influence and 
impact on our way of life. One 
can only hope it will be 
completely beneficial. 
Inevitably, the olcfer folk have 
trouble in appreciating and 
accepting them, but this has 
always been the case through 
history with every develop- 
ment since Man first used a 
fallen branch to lever away that 
obstinate lump of rock which 
barred the way into a likely 
looking cave! 

Reputation 

We finally returned to the 
subject of John Wagstaff and 
Craig Communications. Did 
they worry about their 
reputation? Yes, they did — 
and to a surprising extent. Said 
David, "John used to check 
one in ten of every Flight Zero- 
One- Fives before despatch". 



JJ I used to sit with mv VIC-20 
plugged in with a tall pile of 
programs on one side and the 
'passed software on the 
other", added John. This 
certainly paid dividends: of 
16,000 copies sold, only about 
200 were returned and, of 
these, roughly 180 were 
customer errors. All of which 
amply demonstrates John's 
philosophy of value for money, 
initiated during his earliei 
struggles as a recording artist. 

None of John's software has 
his name on it, his reason 
being: "Because some people 
must have their names on 
products as an ego trip, but a 
balance must be maintained; 
others sign their work in the 
hope of recognition and 
consequently more employ- 
ment". John likes to think that, 
maybe, his work is so highly 
individual it does not need a 
tag'. 

And finally 

I asked John about the future. 
Would there be a sequel to 
System 1 5000? "Almost 
certainly". The quotes are 
closed because he did divulge 
some of his ideas for a follow- 
up but, I think it would be 
| unfair to John, and it would 
spoil your fun, were 1 to pre- 
empt his nexi product. 

I hope that this msight into 
the mind of John Wagstaff will 
assure you that not everyone is 
in the software business to rip 
you off. This man has standards 
and f think that things to come 
will prove to be as much 'value 
for money' as System T5000. 




AT LAST 1 TAPE 2 MACHINES 

COMMODORE 64 VIC 20 




MINIPEDES 

It is the height of summer and the 
garden is buzzing with bees and 
i>ugs. Minipede, a mutant 
mushroom monster advances 
relentlessly towards you r 
devouring everything in its path. 15 
screens of fast and furious action 
make Minipedes a real challenge to 
the arcade enthusiasts. 
Commodore 64 - VIC 20 16K 

J.S. or K B £5.95 



Experience the thrills of the gambling fi*uy4F of the 
world from the comfort of your own armchair. Both 
versions include features such as spinning reels, hold, 
number-feature nudges, gamble/collect, spin score and 
hi -score. The Commodore 64 version has additional 
features, nudge, reward lucky 3, step-a-win and h i- 
score tables. 

As with any 'arcade machine the odds are stacked 
against you! 

Commodore 64 - VIC 20 16K K B £5 95 
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TOM THUMB 

Tom is trapped in a scrolling mare 
populated by loathsome creatures r 
guardians of the lost treasures of 
the Magezam. Six separate 
screens, five levels of difficulty and 
four player option provide an 
exciting challenge for the whole 
family. Another stunner from the 
author of BONGO! 
(1 to 4 players) 

Commodore 64 - VIC 20 16K 

J.S. £5.95 





J S AND KEYBOARD 
£796 



JS. 



£7 95 



J.S, AND KEYBOARD 
£5.35 



J.S. 



or KEYBOARD 

£7, 9 5 



J.S 



£795 
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TRADE ENQUIRIES: ANIROG SOFTWARE LTD. 2 9 WEST HILL DARTFORD KENT (0322) 92513/8 
MAIL ORDER: 8 HIGH STREET HORLEY SURREY 24 HOUR CREDIT CARD SALES H OR LEY {02934) 6083 
PAYMENT BY CHEQUE P,0. ACCESS/VISA 50p POSTAGE & PACKAGING 




- the sophisticated spreadsheet ! 



Easy to (earn, easy to use - something that can't be said of many business programs. 
But it's true of aJI the programs in the BUSICALC series. 

BUSJCALC 3 can handle all sorts of jobs - budgets, expenditure analysis, stock lists, 
price lists, and product costing are just a few of the possibilities. Tnree-dirriensional 
formulae automatically access data stored on disk so that you can easily pull 
together information from several different sheets and summarise or manipulate it. 

It's simple to transfer data to other programs such as Easy Script. And you can use 
virtually any printer with BUSICALC 3, whether dot matrix or daisy wheel. 
Commodore or non-Commodore. 

For the CBM 64 and PET/CBM 4000 & 8000 series 

Available through dealers or from; 

Supersoft, Winchester House, Canning Road, Harrow H A3 7SJ 
Phone 01-861 1 166 for more details and a free catalogue* 




